WATER-WORKS BMPLOYING SYSTEM OF POMPING T0 DISTRIBUTING RESERVOIRS,

CALIFORNYA.
MARYSVILLE:

Population: 4,321 inhabitants.

Name of corporation: Marysville Water Company (private),

Water obtained from: Two artesian wells, Well No. 1, 80 feot
deep, 12-inch hore; well No. 2, 160 feet deep, 12 inch bore,

Water first: introduced :  September, 1850,

Sizes of distributing maing: 1R to 2 fnches.

Total length of distributing mains: 8 miles.

Numbeor of water-takers: 700.

Consumption of water: 800,000 gallous per duy i summer;
300,000 gallons per day in winter (estimated),

Tirst cost of water-works: $200,000,

Avorage annual cost of maintonanco and repairs:  §1,800,

Number of fire-plugs: 12, :

Design and dimengions of pumps and water-plungers : 1 Lagwell,
Maxysville, pump, plunger 7 inches diameter, 35 stroles por
minuto; 1 Worthington No, 4 New York pumyp, plunger 14
inches diamotor, 60 strokes per minute.

Timoe pumps are run: 5 te 12 hours por day,

Deseription of forco-main s Iead on pumps, 52 feat,

Deseription of water-valves:  Solid rubber,

Kind of power nged; Steani,

Deseription of boflers: 54 inches diameter, 16 foot long; Tuel
wood.

Deseription of engine: Condensing low-pressurey 10 inches di-
amoter, 14 inches atroke ; globe valves.

Cost of ongine and pumps:  §,000.

SAN Dirgo:
Population: 2,637 inhabitants,

Name of corporation: San Diego Water Cowmpany (pri--

vate).

Water obtained from:  San Dicgo river,

Water fivat introdneed: In 1873,

Deseription of veservoirs: Settling reservoir, capacity, 80,000
gallons; storage reservoir, capacity, 800,000 gallons; dis-
tributing rescrvoir, capacity, 44,000 gnllons; all walled
with rock and cement,

Size of distributing mains: 5 inches,

Availablo head: 200 feet (average).

Total length of distributing maing: & milcs.

Number of water-takers: 225,

Consumplion of water: €5,000 gallons per day in summer,
40,000 gallons per day in winter (estimated),

First cost of water-works: §$76,987 62

Average aunual cost of maintenuieo and 101mus. 5, 000

Number of fire-plugs: 4.

Design and dimensions of pump and water- plunwm : 1-I(mker
prmp, by Garretts & Co., San Franeisco, California; plain
plunger, 36 inches stroke, 8 mchus diameter, £8 atrokes por
minuate.

Time pump is run: 11 hours per day. :

Description of forcoanain: 4 mile long; ¥R0 feet head on
pumps.

Description of water-valves: Vuleanized spuug, 8- and 4-inch.

Kind of power nsed: Stearm.
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Description of boilers: Tubular, 4 by 15 feet; 40 tubes; 40
pounds pressuro ; fuel, wood,

Description of ongino: Simple, 14 inches diameter, 28 inchos
stroke ; 42 single strokes per wminute; slide-valves.

Cost of engino: $3,000,

Duty of engino: 1,315,000 pounds daily,

COLORADO.

CaRoy Ciry.,

Population: 1,501 inhabitants,

Namo of corporation: Cafion City Water Cowmpany (private).

Water obtained from: Arkansas rivor, | N

Capacity of receiving reservoiv: 1,000,000 gallons,

Cost of dam:  §3,500,

Wator fivst introduced: January, 1881

Deseription of distributing resorvoir: Capacity, 1,000,600 gal-
Tons; on an elevation of 14¢ feet above town, ,

Hizes of distributing mains: 10, 8, and 6 inches,

Availablo head: 140 feef (average).

Total longth of distributing maing: Over 3 miles,

Numbor of water-takers: 180,

Tirst cost of water-works:  $45,000,

Tiltering system: Well, 30 by 100 feet, 12 feet deep; vatural
gravel formation,

Number of firo-plugs: 15,

Design of pump:  Knowles pumy, Boston, All“‘llﬁ( 1£80; 30
stroles per minate,

Time pumyp ig ran: 4 hours por day,

Kind of power vsed: Wator.

Cliaraeter and dimeusions of water-wheels: Two 48-inch-tur-
bine, Whitney's, Leominster, Masanchusetts; 11 feob head.

TRINIDAD @

Topulation: 2,226 inhabitants.

Name of eorporation: The Trinidad Water-Works Cnmp:mv
(private).

Water obtained from: Well,

Jost of da:  §8,000,

Water first introduced: Octoler, 1879, |

Deseription. of wain condnit: 300 feot long, 2 feet wide, 3
feet high; Jaid in st(me and covered with cap-stones,

Discharging copacity: 2,000,000 gallons per 21 hours, nnder
G feat head,

Deseription of distributing reservoir: Rectangnlav; 150 by
250 feet, 16.feet deep; bottom paved with round stones and
gumtvd with cemont and concrete; sides paved with flat
stones in regular conrses 8 inches 1111(,1{, joints filled with
cemont,

Sizes of distributing maing: 12, 10, 8, 6, and 4 inches.

Availablo head: 120 feob (avorage).

Total longth of distributing mains: 26,800 feet,

Number of wator-takers: 250, ‘

Covsumption of water: 90,000 gallons per day (exactly).

TFirst cost of water-works: §70,000.

Average annual cost of maintenance and repairs: §1,500.

Number of fire-plngs: 30. ,
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Design and dimensions of pump and water-plungers: TPump
made by Cope and Maxwell Mannfacturing Company, Ham-
ilton, Ohio; two plain plungers, 30 inches stroke, 10 inches
diamater, 40' strokes per minute; pump-barrel, 11 inches
diawmeter, :

Time pump is run: 10 hours per day.

Deseription of forco-main: Length 5,600 feet, diameter 12
inehes ; head, 310 feet on punip. ‘

Description of water-valves: Rubber; 8 inches diameter,
1 inch lift.

Kind of power used: Steam.

Description of Loilers: Steel; 24 by 4 feet; four 8 and two
10-inch flues; fuel, gas or coking-coal,

Deseripiion of engine: Componnd non-condensing; 16 inches
diameter, 22 incles stroke, 40 strokes perminute ; slide-valves,

Cogti of engine: §8,000,

DELAWARE.

NEw CASTLE:

Population: 3,700 inhabitants.

Nuwe of eorporation: New Castlo Water-Works (private).

Character and dimensions of damw: 200 feeb long, 8 feet high;
mado of stone and earth,

Water firs introduced: In 1870.

Deseription of main conduit: 4 miles long, 10 inches diam-
eter; onsb iron.

Capacity of distributing reseryoir: 1,000,000 gallons.

Sizes of Qistributing maing: 10, 8, 6, and 4 inches.

Available ead :  About 40 pounds (average).

Totallength of distributing mains: About G miles.

Number of water-takers: About 300, ‘

Consumption of water: 100 gallons per capita daily (esti-
mated),

Tirat cost of wator-works: About $100,000.

Average annual cost of maintenance and repaiva:  About $500.

Number of fire-plugs: 35. .

Design of pump : - Blake pump, 26 strokes per minute,

Time pnmp isrun: 80 hours per weok.

Thme apent in ropaire:  About 40 hours per year,

Deseription of force-main: 13 mile long; 40 pounds head on
pump. '

Deseription of water-valves: Made of gum,

Kind of power used: Steam.

Deseription of engino: Non-condensing; 25 strokes per min-
ute.

Cost of engine: About $4,000,

Remarks: Water has some sediment, but pronounced by chem-
ists not to bo deftrimental to health,

WILMINGTON ¢

Population: 42,478 inhabitants.

Name of corporation: Wilmington Water-Works (munieipal).

Waterobtained from: Brandywinebefore itireaches tide-water,

Water first introduced: November, 1827,

" Deseription of distributing reservoivs: Low-service, eapacity
3,500,000 gallons ; high-service, eapacity 2,000,000 gallons.
© Bizes of distributing maing: 380,20, 16, 12,10, 8, 6, and 4 iuches.

Available head : 140 to 240 feot.

Total length of distributing mains: - 272,004 fect.

Number of water-takers: 4,344,

Consumption of wuter: 81 gallons per head dnily.

Tirst cost of water-works: $874,566 60,

Average annnal cost of maintenanco and repairs: $25,193 86,

Number of fire-plugs: 470,

Design and dimensions of pumps and plingers: Worthington
1872 pump, 12 strokes per minute; Knowles 1880 pumyp, 50
strokes per minute; Jonval turbine bucket-plunger, 11}
inches dinmeter, :

Time spent in repairsi 100 hours por year.

Description of foree-main: 1;600 feet long, 30 inches diam-
etex ; 67 pounds pressure; Knowles pump, £6 pounds press-
ure; 12-ineh main. ‘
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Kind of power used : Steam and water.

Character and dimensions of water-wheel :  One Geyelin-Jonval
turbine, 14 fect head and fall, 18 revolutions per minute;
3 gallons of water used to lift 1 to reservoir,

Tuelused: Cumberland coalused forfuel, from George's eveck.

Description of engines: Worthington duplox, 11 strokes per
minute; Knowles' simple.

Cost of engines: Worthington, $37,000; high sorvice, $4,5007
water-power, $6,000,

Duty of engines: 7,000,000 pounds daily.

GEORGIA.
Romm:

Population: 3,877 inhabitants,

Name of corporation: Rome Water-Works (municipal),

Water obtained from: Well.

Water first introduced: In 1871,

Description of distriluting reserveir: Duilt on a hill 100 fect
abovo city level; 25 foct diameter, 63 feob highy made of
boilor-iron.

Bizes of distributing mains: 10 to 4 inches,

Available head: 1560 feot (averago).

Total longth of distributing mains: 5 miles.

Number of water-takers: 350,

Consumption of water: 150,000 gallons per day (estimated).

First cost of water-works: §100,000,

Average annual cost of maintenance and repaira:  §2,500,

Number of fire-plugs: b,

Design and dimensions of pump and water-plungers: Pumyp,
Noble Drothers & Co,, Rome, Georgia; bucket-plungers, 42
inches stroke, 14 inches diamoter; 15 strokes per minute;
diametor of pump-barrel, 14 by 42 inches.

 Timo prmp is tan: 8 bours per day.

Time spent in repairs : 60 hours per year

Deacription of forece-main: 200 feet head on pump.

Deseription of water-valves: Brass and Ieathor,

Kind of power uged: Steam.

Deseription of boilers: 4 fect, 26 inches; € flues; foel, bita-
minous.coal, 1 pound to 100 gallons water.

Description of engine: Simple; 20 inches dinmetor, 42 inches
stroke, 14 strolkes per minuto; slide-valves, by cocentric.

Cost of engine:  §12,000.

ILLINOIS.
. Dr XaLB: :
Population: 1,598 inhabitants,
Style of corporation: -Munieipal, . :
© Water obtained from: Well. .

Capacity of receiving reservoir: (0,000 gallons,

Water fivet introduneed: In 1877, ‘

Available head in main eondnit: 55 feet (avorago).

Sizes of distributing mains: 6 and 4 inches.

Available head in the town: 50 to 75 feeb.

Total length of distributing mains: 7,000 fect,

Number of water-takers: 062.

Consumption of water: 12,000 gallons per day (estimated).

Tirvst cost of water-works: §32,000.

Average annual cost of maintenance and repaira:  $1,500,

Number of fire-plngs: 18,

Design and dimensions of water-plungers: Two plain plung-
erg, 10 inches diameter, 10 inches stroke, 40 strolkes per
minute; size of pump-barrel, 10 inches diameter,

Time spent in repairs: 60 honrs per yoar, '

Description of force-main: 4,000 feet long; 60 feob head on
pump,

 Kind of power used: 'Wind and steam.

Description of boilers: 42 inches diameter; 80 poundspressure;
made by Chicago Boiler Works, :

Description of engine: Non-condemsing, simple; 10 inches
diameter, 12 inches stroke, 140 strokes per minute.

Cost of engine: $2,000, ‘
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LOCKPORT:

Population: 1,679 inhabitants,

Name of corporation: Leekport Artesian Well Company (pri-
vate).

Water obtained from: Artesian well,

Cost of dam: 6,000,

Water first introduced: In 1876,

Bize of distributing mains: 4 inches.

Availalle head: 100 fect (average).

Total length of distributing maing: 1 mile

Number of water-takers: 40,

Tirst cost of water-works: $6,000.

Average anmual cost of maintenance and vepnira:  $200, -

Number of fire-plugs: 10,

Design and dimensions of pump and water-plunger: DPump
made by Hart, Ball & Hart, Buffalo, New Yorl ; plunger, 3
inchoes diameter, 3 feet stroke, 50 strokes per minute,

Time pump is run: 10 hours per day.

Kind of powor nsed @ Water.

QuiNey:

Population: 27,268 inhabitants,

Name of corporation: Quincy Water-Works Company (pri-
vate).

Water obtained from: Mississippi xiver,

Water firet introduced: August, 1873,

Description of distributing reservoirs: Two tanks; agaregato
capacity, 180,000 gallons; one has frost-proof jucket, but
during winter of 1880~'81, witl ihermometoer at 30° below zevo
no ico formed in either,

Sizes of distributing mains: 16 to 6 inches.

Available head in-the town: 60 foet (averago).

Total length of distributing niaing:  About 7 miles,

Number of water-takers: 254,

Consumption of water: 400,000 gallons per day (csmnntcd)

First cost of water-works: :{‘wll&'x 000

Average aunual cost of mainienance and repairs:  $4,500.

Number of fire-plugs: 77,

Design and dimensions of pump: "McGowan Dumyp Company,
Cincinnati, Ohio; piston-punp; 60 strolkes per minute; pump-
DLarrel, 24 by 10 inches,

Time pump is run: 9§ hours per day.

" Deseription of forepsmain: 1 mile long, 16 inches diametor;

90 pounds pressura, ‘

Description of water-valves: 4 vuleanized-rubber digks, 12
inches diameter, 4 inch 1ift.

Kind of power used: Steam,

Description of boilers: Tubular; 6 feet long, b feet diamoter;
48 flues, 4 inches dinmeter each; 60 pounds pressure; fuel,
bituminous conl. ‘

Deseription of engine: Non-condensing, cutting off ab § stroke;
cylinder, 18 inches diameter; 60 strokes por minute; globo
valves.

Cost of engine:  §1,500.

Duty of engine: 20,000,000 pounds daily (average).

Remarks: Water impure only during floods, then only from
enrth and sand sediments,

INDXANA,

ATTICA

Population: £,150 inhabitants,

Name of corporation: City Water-Works (munieipal).

Water obtained from : Springs.

Total area of water-shed available: 1} acre.

Wator {irst introduced: In 1868,

Description of distribubing reservoir: DBuilt of sandstone, Inid
in cement; roofed over; capaeity, 55,000 gallona,

Sizes of distributing mainsg: 8to 3 inches.

Available hiead: 150 feet (average); water-supply sometimes
deficient,

Total length of distributing maing: 5 miles.

’ Number of water-takers: 250,

Arrica—Countinued.

Consumption of water: About 55,000 gallons per day (esti-
mated).

First cost of waler-works: $40,000,

Avorage annual cost of maintenance and ropairs:  $1,500

Number of firo-plugs:. 212, .

Design and dimensions of pump and water-plungers: Tump
made by DeareBros., Indianapolis, Indiana; 2 plain plungers,
5 inches diametor, 9 inches strolke, 70 strokes per minnte.

Time pumyp is run: 7 hows per day.

Description of force-main: 150 fect long, 4 inches diameter;.
356 pounds pressure on pump.

Description of water-valves: Rubber; size binches, §inch lift.,

Kind of power used: Steam,

Deseription of boilers: No. 1, 42 inclies diameter, 10 feet long,
38 8-inch tubes; No. 2, 44 inches dinmeter, 12 feeb long, 9
G-inch tubes.

Description of engine: Ordinary slide-valves; 70 strokes por
minute,

Costi of englnes:  §3,100,

Fonrr WAYNE:

Population: 26,830 inhabitants,

Namo of corporation: Tort Wayne Water-Works (municipal).

Water obtained from: Creels,

Total aren of water-shed available: 8 square miles,

Dimensions of dam: 50 feet long,

Cosb of dam and reservoir: Reservoir, ote., about $40,000;
dam, $1,600.

‘Wator first introdueed: December, 1880,

Deseription of distributing reservoir: Oval; 148 by 203 feot ab
top, 62 by 112 feet al hottom, 34 feet deep; eapacity, 3,611,310
gallous; cmbankment, 12 feet wide at top; inner slopo, 2 to
1; Laged with brick, 8 inches thiek, laid in coment; exterior
slope, 14 to 15 bnilt of clay.

Sizos of disteibuting mains: 4,091 feet, 24 inches; 1,081 feot,
Q0 inches; 5,106 foet, 16 inches ; 2,776 feet, 12 inches; 3,140°
feot, 8 inches; 82,141 feet, 6 inches; 9,979 feet, 4 inches.

Total lulmh of dlstubutmg maing: .2.) 08 nulus.

Number of wator-takers: 1,600,

Consnmption of water: 700,000 gallons per day (estimated),

Tirst coslb of wator-worka;  $275,000,

Avernge onnual cost of maintenance and vopairs:  §7,000,

Tiiltering npparatus: Busin made by widening the channel of
creels, 5o as to form o settling basin ; avea, 1 acre, with banks
protected by levee.

Namber of fire-plugs: 2182,

Design and dimensions of pump and water-plungers: Pump-
made by Holly Manufacturing Company; plain plungers,
four 1L inches diameter, 27 inches stroke; two 10 inches.
dipmeter, 24 inches stroko; 24 strokes per minutes; pump-
barrel, 11 Iy 27 inches.

Time pump isrun: 24 hours per day.

Doseription of force-main: 4,200 feel, 24 inches diameters
2,000 fect, 20 inches dinmeter; 2,560 feet, 16 inches diam-
oter; L66 feet head, or G0 pounds pressurs on puimps.

Deseription of wntur-vu]vcs: Rubber; 6 inches diameter, ¥

" ineh 1ift,

Kind of powoer nsed:  Steam,

Deseription of boilers: Four tubular; 4% by 16 feet, with G4

4-inch flues ; fuel used, Hocking Valley eoal.

Deseription oi’ engine: Non-condensing, condensing, or coni-
pound at will; 19 inches diameter, 27 inches stroke, 24
sirokes per minuto ; slide~ and puppet-valves ; injection-con-
denger ; single-neting vertieal air-pumps,

Cost of enginoe: $30,600,

Duty of engine: £0,000,000 pounds, daily average; 70, 000,000
foot-pounds gnaranteed,

Remarks: Tho disadvantages of direct pumpm g to mains prin-
cipally are unequal motion of engines, constant attention
necessary, and comparative oxpensivenoss.

LA FAYBRTTE :

Popu]ahm} ¢ 14,800 inhabitants. 713
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LA Favyerre—Continued.

Stiyle of corporation: Munieipal.

Water obiained from: Wabash river,

Cost of dam: $67,000.

Water first introduced: May, 1876,

Description of main conduit: Diameters, 24 and 16 inches;
head, 235 feet (average).

Descuptlon of distributing reservoir: Lagated on upper level
of city; ita bottom ia 208 fect above low water; dimensions,
60 by 120 feet at bottom, 190 by 2560 feet at top; slope, 13 to
1: capacity, 4,500,000 gallons.

Sizes of distributing mains: 16, 12,10,8, and 4 inches,

Available head: 100 to 150 feet; water-supply sometimes de-
ficient. .

Total length of distributing mains: 19 miles.

Number of water-takers: 600.

Consumption of water: 600,000 gallons per day (estimated).

First cost of water-works: $300,000.

Average annunal cost of maintenance and repairs:  §11,500,

Number of fire-plugs: 167,

Design and dimensions of pump and wutnr-plungoxs. Pump
made by Clapp & Jones, Hudson, New Jersoy ; 2 plain plun-
gers, 95§ inches diameter, 3G inches stroke, 35 strokes per
minute; pump-barrel, 914 by 36 inches.

Time pumyp isrun: 10 bours per day, 5 days per week,

Desceription of force-main: 2 miles long, 16 inghes diameter;
211 feeb head, or 45 pounds pressure on pumy,

Deseription of water-valves: Rubber,

Kind of power used: Steam.

Deseription of boilers:  Stecl; 6 feeb long, 44 inclhes diam-
cter ; 40 pounds pressure; fnel, slack coal.

Description of engine:  Condensing, flat ball-valve; operated
by serew. '

Cost of engino: §27,000.

Duty of engine: 30,000,000 foot-pounds, daily average,

NEw ALBANY:

Population: 16,423 inhabitants,

Name of cmpm:mon : New Albany Water Company (pri-
vate).

Water obtained from: Olio river,

Capacity of receiving reservoirs: - 3 reservoirs; total capacity,
9,000,000 gallons,

Character and dimensions of dam: Made of clay, lined with
brick two layers thick, each layer 6 inches thick ; solid pud-
dle-bank, sodding on outside.

Cost of dam:  $20,000.

Wadter first introduced:  July, 1876, ‘

Deacription of main condunit:  4,2C0 feet long, 16 incles diam-
eter; cast iron.

Discharging caproity s 3,000,000 gallons per day; lead, 198
feet (average).

Description of distributing reservoir: Mado partly by excava-
tion and partly by embanlment ; slope, 14 to 1; banks, clay-
puddled ; 16 feot deep.

Sizes of distributing maing: 12, 10, 8, and 6 inchea,

Available head: 175 to 2280 feet.

Total length of distributing mains: 17 miles,

Number of water-takers: 700,

Consumption of water: 600,000 or 600,000 gallens per day
(estimatod). .

Tirst cost of water-works: §175,000, .

Average annual cost of maintennnce and mpaus. $06,000.

Number of fire-plugs: 146,

Design and dimensions of pump and water-plangers: Pump
made by I Shefold, New Albany; two plain plungers; 16
inches diameter, b feet stroke, 12 to 14 strokes per minute;
pump-barrel, 17 inches,

- Time pumps are 1un: 50 houws per week,

Description of i'ol'ce-main: 4,282 feet ]ong; 270 fect head on
pumy,

Description of water-valves: 43 inches dlamoier, 3 inches lift.

Kind of power nsed: Steam.
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Description of boilers: Two 46 inches diameter, 26 fect long;
two 17-inch flues, 80 pounds pressure ; 10 pounnds of water
to 1 pound of coal; fuel, Pittsburgh coal.

Description of engine; higl-pressure, non-condensing; 26
inches diameter, 6 feet stroke, 12 to 14 strokes por minute;
puppet-valves worlked by eceentrie.

Cost of engine: §15,000.

Duty of engine: 4,187,000 gallons per 100 pounds conl daily;
2,000,000 gallons per day guaranteed.

KENTUCKY.

Population: 5,220 inhabivants.

Namo of corporation: Maysville Water Company (private),

‘Water obtained from: Ohio river.

Capacity of receiving reservoir: 2,500,000 gallons.

Gogt of dam: - §20,000.

Water first introduced : In 1880,

Description of main conduit: Iron.

Description of distributing reservoir: DBuilt on hill-side; half
excavation and half cmbankment; baso embankment, 18
inches puddle; core, 4-inch Lrick wall,

Sizes of distributing mains: 14,12, 10,8, 6, and 4 inches,

Available head: 340 feet (average),

Total length of distributing mains: 7 miles,

Number of water-takers: 204,

First cost of water-works: $160,000.

Number of fire-plugs: 70.

Design of pump: Pump made by Blake Manufacturing Com-
pany, Boston, Massachusetts, 1850,

Deseription of force-main: 5,000 feet long, 12 inches diam-
oter; 150 pounds pressuro on pump.

Kind of power used: Steam,

Deseription of boilers: Iour boilersy two batteries, 26 feet
long, 48 inches diameter,

Cost of engine: $30,000.

NEWPQRT:

Topulation: 20,433 inhabitants,

Nampo of corporation: Nowport Water-Works (municipal).

Water obtained from : Olio river, :

Capncity of receiving reservoir: 45,000,000 gallons,

Character and dimenaions of dam : 35 feet high, 20 feet wide
on top; slopes, 1% to 1 and 3to 1,

Costi of dam:  $141,000.

Water fivst introdueed ;. In 1873,

Deseription of main conduit: 13,450 feeb long, 20 inches diam-
cter; cast iron; head, 174 feet (average).

Deseription of distributing reservoir: Constructed by dam
across two ravines.

Sizes of distributing mains: 16, 10,8, 6, and 4 inches,

Available iead: 132 to 207 feet,

Total length of distributing mains: 16§ miles.

Number of water-takers: 1,583,

Consumption of water: Abount 20} gallons per head daily
(estimated),

Tirst cost of water-works: $615,000.

Averago annual cost of maintenance and repairs: 080,

Number of fire-plugs: 107,

Design and dimensions of punmp and water- pluunm' Punip
made by Cope & Maxwell Manufacturing Company, Hamil-
ton, Oblo, 1873; plain plunger, double-ncting, 13 inches
diameter, 4 feet stroke, 14 strokes per minute; pump-harrel
18 mchcs by 5 fect,

Time pump is ran : 14 hours per day.

Deseription of foree-main: 1,600 feet long, 24 inches dinm-
cter; 350 feet head on pump.

Deseription of water-valves: Ruabber; 14 inches dinmeter,
14 inch lift.

Kind of power used: Steam, .

Description of boilers: Two; 24 feot long, 40 inches diameter;
80 pounds pressure ; fuel, bituminous coal,
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Deseription of engino:  None i i . .

iu(ah%‘a diameter {71”;:?0(‘ st:c(:lu \CO{I;l Onfi o dxrect.-uctmg; "
) b ke, 14 strokes per minute; slide-
valves.

Cost of engine:  §12,600.

Preasant Hinn:

Population: 203 inhgbitants,

Style of corporation: Municipal,

Water obtained from:  Springs.

(,mpmiit.y. of rvcu'\ying reservoir: 5,000 gallons,

Description of distributing reservoir: Built of cedar, black
luguﬂt. and mulberry staves, banded with iron; capacity,
5,000 gallons.

Sizes of distributing mains: 2, 14, 1, and inehes.

Total length of distributing mains: 1 mile.

Number of water-takers: 200,

Consumption of water: 280 gallons per day (estimated),

Pirat cost of water-works:  §3,000,

Averago annual cost of maintenance and repaivs:  $50.

Design aned dimensions of pump and waoter-plungers: Pump
mude by Burnett, Cineinnati, Ohio, 1832 two plain plungers,
4 inehes dismeter, 4 strokes per minute; pump-barrel, 4
inches diameten .

Pime pump s run: 8 hours por day.

Dexeription of forco-main: 4 mile Jong, 3 inches diameter;
eaut iron; 120 feet head on pump.

Dugeription of waler-valves: 24 inches dinmeter,

Kind of power useds  Hovse,

MAINE.
BIDDEIORD

Population: 12,661 inhahitunts,

Name of corporation:  Saco Water-Power Company (pri-
vade).

Water obtained from:  Saco viver,

Capneity of receiving yeservoir: 252,000 gallons,

Chinpaeter and dimensions of dam:  Of granito, where water
is taken,

Ctont of dams $20,000.

Deseription of maln conduits  Cast ron; dinmeter, 12 inches;
head, #) feet (averago). '

Deseription of distributing reservoir:  Duilt on eminence, 85
feet above pumps; granite lined with brick and cement;
roofid over

Sizen of distributing maing: 12, 8 and G inches.

Available head: £0 feeb (average); water-supply seldom de-
ficient,

Fire-plugn:  Made by Saco Water-Dower machine-shops,

Design of pumps: Fales und Junk rotavies; W. P. Crocker's
Lwin rotary.

Tine pamps ave run: Constantly.

Kind of power nsed: Water,

LEwisToN:

Population: 10,083 inhiahitants.

Name ol corporation:  City Water-Works (mounieipal).

Water obtained from: Androscoggin river,

Charneter aud dimensions of dams Owned and maintained by
the Union Water-Power Company,

Clost of dans $38,834 7L

Water fipst introdueed:  In 1878,
Deneription of main conduit: 2,566 fect Jong, 24 i;}clwesclixlm-
atery casb ivon, .
“Deseription of distributing recervoir: Situated aboutb 2 miles
from pumpimg-station; 200 feet elgvation; core of embank-
ment, briele and cement; capaeity, 14,000,000 gallons,

Sizes of Qigtributing mains: 24 to 4 inches,

Available head: 64 to 110 pouuds.

“ Potal length of distributing mains:  Abount 92 miles.

Number of water-takers: 2,783,

Consumption of water: About 1,000,000 gallons per day; 52
gallons per head, .

First cost of water-works: 600,000,
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AYerage annual cost of maintenance and repairs:  About $5,000

Filtering apparatus: Built in arch leading from heud-waf,és t(;
screen-well; area (superfieial), 400 feet ; sea-gravel u?nd sand
32 inches deep ; cleaned once o week.

Number of fire-plugs: 141,

Design and dimensions of pump and water-plongers: Pump
made by H, R. Worthington, Brooklyn, New York; 4 plain
plungers, 174 inches diameter, 38 inches stroke, 9 strokes
per minute; pump-barrel, 26 inches diameter.

Time pump is Tun: 222 days in 1880,

Description of force-main: 2¢ inches diameter; 92 pounds
hiead on pump.

Description of water-valves: Hard rubber; 7inches diameter
& to 4 inch lift. ’

Xind of power used: Water. .

})escription of water-wheels: Two Risden turbine; 54 inches;
95 feet head ; 80 revolutions per minute,

MASSACHUSETTS.
DANVERS:

Population: 6,598 inhabitants.

Name of corporation: Danvers Water-Works (muunicipal).

Water obtained from: Middleton and Swan ponds,

Total area of waler-shed available: 2,080 acres.

Area of receiving reservoirs: Middleton pond, 106 acres; Swan
pond, 69 acres.

‘Water first introduced: In 1876.

Description of distributing veservoir: Oval, 21 feet deep, nearly
vertical walls; owned by state of Massachusetts; capaeity,
5,000,000 gallons.

Sizes of distributing mains: 12, 8, 6, and 4 inches.

Availablo head: 230 feet (average).

Total length of distributing mains: 283 miles.

Number of water-takers: 1,000

Tirsh cost of water-works: §180,000.

Average annual cost of mainienance and repairs: §4,000.

Number of fire-plugs: 184,

Design and dimensions of pump and water-plungers: Pump,
made by H. R. Worthington, New York; 2 plain plungers, 16
inches diameter, 26 inches stroke, 52 strokes per minute,

Time pump isrun: 1,800 hours per year.

Deseriplion of foree-main: 13,879 feetlong, 12 inches diameter;
56 to 80 pounds pressure on pump.

Deseription of water-valves: Worthington's patent,

RKind of power used; Steam. .

Description of hoilers: Tubular; 16 feetlong, 5 fect 4 inches di-
ameter, 56 pounds pressurc; Tuel used, anthracite furnace
coal. :

Deseription of engine; Duplex compound condensing; high-
presgure cylinder 2L inches diameter, low-pressure eylinder
43 inches diameter, 26 inches stroke, 52 strokes per minute;
Dbalanced slide-valves, each operated by piston of other en-
gine; Worthington’s aie-pump.

Duty of engine: 56,000,000 ‘to 60,000,000 foot-ponnds daily,
(average); 50,000,000 foot-pounds guaranteed.

. Remarks: Onlyinoneinstance has any fmpurity of water been

noticed,
KINGSTON:

Population: 1,524 jnhabitants,

Name of corporation: XKingston Aqueduect Associntion (pri-
vate), v

YWater obtained from: Spring, suill privilege. .

Water first introduced: In 1804, . )

Description of main conduit: 4§ mile long, 1} ineh diameter:
lead.

Description of distributing reservoir: 90 feet high i stands on
a hill; pump at base of-hill, 60 feet below stand-pipe.

Size of distributing mains: 13 inch.

Total length of distributing mains:  F mile.

Number of water-takers: 48,

TPirst cost of water-worka: $2,500. .
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Design and dimensions of water-plunger: Single-acting plun-
ger, 3% inehes in diameter, 10 to 18 strokes per minute;
pump-barrel, 3% inches diameter,

Time pamp isrun: Constantly,

Deseription of force main: 60 feet head on pump.

Deseription of water-valves: Plunger-valves, 11 inch diameter,

Kind of power used s Water.

Character and dimensions of water-wheel: Overshot, 53 feet -

diameter, 8 feot head ; 10 to 80 revolutions per minute,

LINCOLN:

Population : 907 inhabitants,

Name of corporation: Lineoln Water-Works (mmuclpul)

Water obtained from: Sandy pond.

Total area of water-shed availablo: 300 acres,

Area, and eapaeity of recowmg reservoir: Pond, 162 acres;
1,300,000 gallons,

Water fivst introduced :  Octobor, 1875,

Description of main conduit: Diameter, 8 inches; wrought
iron and cement.

Description of distributing reservoir: Puddled eartl; capa-
city, 1,300,000 gallona, :

Size of distributing mains: G inches.

Available head: 20 to 80 feot.

Total length of distributing mains: About 3} miles.

Number of water-takers: 20,

Tirst cost of water-works: About $33,000,

Number of fire-plugs: 1L,

Design of pump and water-plungers:  Made Ly I, R, Worth-
ington, Now York,

Time pump isrun:  About 20 hours per week,

Doscription of foree-main: 6,400 feet long, 6 inches dinmetor;
160 feet hoad on pump,

Kind of power used: Steam.

Deseription of boilers: Iuel, anthraecite coal.

Desgeriptionofengine: Simple; 10 inches diameter, 145 stroles
per minute,

Cost of engine: $2,500.

LyxN:

- Population: 48,274 inhiabitants,

Name of corporation:  Liynn Water-Works (munieipal).

Water obtained from: Streams,

Total area of water-shed available: 1.57 square mile,

Arven and capacity of receiving reservoirs: Tirst pound, 63.18
acres, 226,310,942 gallons; second pond, 60.6 acres, 211,491,976
gallons.

Character and dimensions of dams: No, 1, 300 feet long; |

earthwork, 23 feet high, 15 feet wide on top; slopes, 13 to
1; puddled clay on inside; retaining-wall on outside, 150
feet long, 18 feot high, No. 2, 250 feet long, 16 feet high, 16
feet wide on top ; slope, 13 to Ljear Lhwoxk, v1th puddlc clay
wall through center,

Cost of dams: '§75,505.

Water fivst introduced : In 1871.

Description of main condnit: 2,228 feet long, 18 inchos diam-
eter; 5,833 fect long, 22 inches diameter; wrought iron and
cement, ‘

Discharging capacity: Aboutd,000 gallons per minute; head,
17 feet (average).

Description of distributing reservoir: Built on a side bill,
partly excavated and partly embankment ; inside slopes and

"bottom puddled with elay; eapacity, 20,000,000 gallons; 15
feet deep ; water-surface, 177 feet above datum; a 12-inch
slope-wall on rubble backing (15 inches thick) on the outsids.

Sizes of distributing mains: 16 to 2 inches.

Available head: 150 feet (average).

Total length of distributing mains: 562 miles.

Number of water-takers: 6,753,

Consumption of water: 1,238,289 gallom per day, 49.4 per econ-
sumer, 32.3 per inhabitant, exact, in 1880.

First, cost of ywator- wm]us : $1,000,390.

Average annual cost of maintenance and repdlrs $9,500.
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Number of fire-plugs: 411,

Design and dimensions of pump and water-plunger: Iumy)
designed by B, D. Lavitt, jv., built by L P. Mormis & Co,,
Philadelpbia; one bucket-plunger, 18} inches diameter, 7 fee
stroke ; piston-valve, 22 and 16} inches diameter, 184 strokes
per minute; punmp-barrel, 264 inches dinmeter, 7 teot stroke.

Time pump isrun: 2,190 hours por year.

Description of force-main: 1,904 feot long; 166 feet hend on
pump. \

Description of water-valves: Cornish, double-beat; 15F inches
diameter of lower seat outside, 10 inches diameter npper soat
inside; 2% inches lift,

Kind of power nged: Steam.

Description of boilers: Horizontal tubular, 16 foet ]uup,, 5 feot
dismetor; 72 3-inch tubes; drum, 6 feet high, 3 feat dimmoter;
8,68 pounds to 1 pound coul; fuel, anthracite coal.

Description of engine: Compound condensing; high-pressure
cylinder 174 inches diameter, low-pressure eylinder 36 inches
diameter, 7 feet stroke, 18,56 strokes per minute; gridiron
glide-valves, worked by cams; jot-condenser; air-pamp,
donble-acting, 113 inches diamotor, 49} inchos strolke,

Cost of engino and pump:  $50,000.

Duty of engine: 92,843,506 foot-pounds daily (average);

70,000,000 foot- pounds guaranteed,

Remarks: One pond in summer is tainted by o mnv]l of animal

matter, rendering it unfit for domestic use,

SOMERVILLE :

Population: 24,933 inhabitants,

Style of corporation: Municipal.

Water obtained from: DBoston water-works.

Water first introduced: In 1876,

Availablo head: 6 to 130 feet; water-supply sometimes de-

* fleient.

Total length of distributing maing: 45 miles.

Number of water-takers: 4,683,

Iirst cost of water-works: $342,608 76 (cost of distriba-
tion),

Averagoe annual cost of maintenance and repaivs:  §8,000.

Number of fire-plugs: 278 (sco accompanying report own
Bostion, 1. 17-31).

WALTIIAM

Population: 11,712 inhabitants.

Name of corporation: Waltham Watoer-Works (municipal).

Water obtained from: Charles river.

Total area of water-shed available: About 200 square miles.

Area and capacity of receiving reservoir: ¢1,917 square feet;
6,000,000 gallons,

Water firsti introdnced: In 1873,

Description of main conduit: 2,620 feet long, 16 inches dinm-
etory wrought iren lined with cemoent.

Description of distributing reservoir: Built in natural gorgo ;
puddled dams at ends, oval in shape; ends semicireles, 105
feet radius, joined by straight walls 50 feet long; slopes, 13
to 1; inner slope lined with granite 12 inches through.

Sizes of distributing mains: 16, 12, 10, 8, 6, 4, and 2 inches,

Available head: Abount 135 feet (average).

Total length of distributing mains: 23.33 miles.

Number of water-takers: 1,557,

Consumption of water: 411,000 gallons per day (average).

First cost of water-works: $223,000.

Tiltering apparatus: Basin, } acre, 83 feot deep, 30 feet from
bank of Charles river; gravel; no cleaning.

‘Number of fire-plugs» 152,

Design and dimensions of pumps and water-plungers: Two
pumps, made by H. R. Worthington, New York, in 1873 and
1880 two plain double-acting plungers, 14 inches diameter,
18 inches stroke, 45 strokes per minute.

Time pumps are ran: 14 honrs per day, 5 days per weel,

Time spent in repairs: 12 hours per year (average).

Description of force-main: 2,600 feet long, 16 inchies diameter.
164 feot head on pumps,
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Description of water-valves: Rubber, weighted on gridivon
seats’; G} inches diameter, 4-inch 1ifé,

Kind of power used: Stean.

Description of boilers: Horizontal return-tubnlar; 16 feet long,
5 feet diameter; G5 pounds pressure (averagoe); fuel used,
liard conl.

Description of engine: Compound condensing ; high-pressure

cylinder 14 inehos diameter, low-presaure cylinder 24 inches
diameter, 18 inches stroke, 90 strokes per m'mute, globe-
valves, operated by wheel and spindle; 4 air-pumps, 9 by 133
inches; jot-condenser, 18 by 22 inches.

Cost of engine and pumps: $17,150,

Duty of engine: 45,000,000 foot-pounds guaranteed,

MISSOURI.

SAINT Josuri:

Population: 32,431 inhabitants.

Name of corporation:  Saint Joseph Water Company (pri-
vato).

Water obtained from: Missounri river.

Wator fivst introduced: Decembor, 1880,

Description of Qistributing veservoir: Three basing; middlo
basin used ag n subsiding reservoir ; wator from main received
in well, whence it passes into middle or either basin or into
mains direct; capacities, subsiding basin, 2,000,000 gallons;
south distriet basin, 4,000,000 gallons; north district basin
6,000,000 gallons.

Sizes of distributing mains: 20,16, 12,10, 8, 6, and 4 inches,

Availablo head: 116 to 314 feot,

Total langth of distributing mains: 24 milos.

Numiber of wator-takers: 134,

Consumption of water: 600,000 gallons per dny (estimated).

Tirst cost of water-works: §700,000.

Filtering system: Use subsiding hagin,

Number of fire-plugs: 184,

Design and dimensions of pumps and, water-plungers: Two
pumps, made by H. R. Worthington, Brooklyn, New Yorlk, in
1880-'81; main engine, two plungers, 174 inches diameter,
36 inchos stroke, 58 pirokes per minute; dinmeter of pump-
Larrel, 174 inchesy auxiliary engine, two plungers, 10 inchos
dismeter, 15 inches strolke, 138,8 sirolkes per minute; dismoter
of pump-barrel, 10 inches.

Doscription of force-main: 1,196 feet long, 16 inches disneter,
127 pounds pressure on pumps,

Description of water-valves: 04 rubber; 4-inch opening, &
inch 1ife, )

Kind of power nsed ¢ Steam,

Description of boilers: 3 tubular; 59 4-ineh tubes; shell, 64
inches dinmoter, 16feet long; fuel used,gemi-bituminona coal.

Description of engine: Compounid condensing; cylinders 20
and 13.3 inches diameter, 36 and 38 inches stroke, 58 strokos
per minute; balanced slide-valves, worked from rock-shaft;
Bpray- con(lensel, four air- -pWmpS, 18% inches dinmoter, 15
inches stroke,

Cost of engine and pumps: §30,000.

NEW HANMPSHIRE.

NASHUA

Population: 13,397 inhabitants.

Namo of corporation: Pennichucks Water-Works (privato),
‘Wator obtained from: Small stream.

Total aren of water-shed available: Ahout 30 square milos,

Character and dimensions of dams: One wood and stone, 16

feot fall ; ono stons, 17 feet fall ; nse water for power twice
(two pumping-houses),

Water ficst introduced : In 1835,

Description of distributing reservoir: Capacity, 1,300,000 gal-
lons.

Sizes of distributing wains: 16 to 4 inches.

Available ead: 100 feet (average).

Total length of distributing maing: About 20 miles,
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Number of water-takers: 1,021,

Consumption of water: 1,000,000 gallons per day (esh-
mated).

Tixst cost of wator-works: $60,000,

Average annual cost of wmaintenance and repairs: About
#10,000,

Number of fire-plugs: 55,

Design and dimonsions of pump and water-plunger: Old
pump removed in 1881, and Lang's substituted; made ab
Burlington, Vermont; plain plunger, 12 inches diameter, 28
inches stroke, 24 strokes por minnte; pump-barrel, 12 inches
diameter.

Time pump is run: Constantly.

Description of force-main: §200 feet long; head on pump,
132 foet, .

Deoseription of water-valves: Lang’s patent.

Kind of power used: Water; stean in case of dronght.

Description of water-wheels: 1 Jonval turbine, 15 feet head,
04 rovolutions per minute; 10 gallons of water used to lift 1
gallon to roservoir; 2 Swain wheels to Lang pump, 24 feet
Liend, 200 vevolubions per minute, 8 gallons used to liff 1
gallon to reservoir,

Description of boilors: Ilinkley’'s patent locomotive beiler;
65 pounds progsure ; fuel, hard coal.

Description of engine: Cylindor, 14 by 36 inches; G0 strokos
por minute j puppet-valve, worked by hevel-gear,

Cost of enigine and pumps:  $14,500.

Duty of engines: 1,000,000 gallons in 24 hours; 3,000,000
gallons in 24 hours guaranteod. )

NEW JERSEY,
DBRIDARTON :

Population: 8,722 inhabitants,

8tylo of corporation: Municipal.

Water obtained from: Iast Lake pond (Cedar Swamp-
wator),

Water firsh introdunced: Decombor, 1877,

Desoviption of Qigtributing reservoir: Area, 135 feot square;
clay banks linod wnh Driek; slope, 1810 1; capnclty, 1,350,000
gallong,

Sizes of distributing meins: 16 and 2 mclles.

Available hoad: 16 to 40 pounds,

Total length of distributing maine; 113 mllcs

Number of water-takers: 540,

Consumption of water: 108,000 gallons per day (average),

Fivgt cost of water-works: $69,000,

Averago annual cost of maintenanco and repairs:  $1,440.

Number of firo-plugs: 77,

Desgign and dimensions of pump and water-plungors:  Worth.
ington, 1877, Brooklyn, New Yorle; two plain plungers, 13
inches diametor, 18 inches stroke, 55 strokes por minute;
pump-barral, 13 inches diameter,

Timo pump is run: 807 hours per year in 1380,

Deseription of force-main: 2,300 feet long, 16 mchcs diameter;
87 feot head on pump (averags),

Description of water-valves: Rubber, 6 inches diameter, §
ineh £

Kind of power used: Stoam.

Description of boilers: ‘Tnbular, 12 feet long, 42 inches, dinm-
ater; 45 pounds pressure; fuel used, hard eoal. '

Description of engine: Compound duplex; high-pressure cyl-
inder 14} inches ¢imneter, low-pressure cylinder 30 inches
diamoter, 18 inches stroke, 55 strokes per minute; D slide-
valve with cut-off at & inch stroke; two air-pumps, 10 inches
bore, 12 inches stroke; jet condensoer.

Cost of engine and pump:  $10,500.

CAPE MAY: :

Population: 1,699 inhabitants.

Style of corporation: Municipal.

Water obtained from: Woells,

Capacity of receiving reservoir: 40,000 to 60,000 gallons.

7Y
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Water first introduced :  In 1876.

Deseription of main conduit: Diamelers, 12, 10, and 8 inches;
cast ivon ; 20 pounds pressure,

Sizes of distributing mains: 12, 10, and 8 inches.

Total length of distributing wains: 3 miles.

Number of water-takers: 200,

Consumption of water: 100,000 gallons per day (estimated).

First cost of water-works: $5,000,

Number of fire-plugs: 65,

Design and dimensions of pump aad water-plunger: R, D.
Wood & Co., Millyille, New Jersey ; plain plunger 20 inches
dinmeter, 65 inches stroke, 65 strokes per minute; pump-
barrel, 24 by 16 inches,

Time pumps is run: 24 hours four months; 7 hours cight
months, :

Deseription of force-main: 20 pounds pressure on pump.

Kind of power used : Steam.

Deseription of boilers: Upright; 60 inches diameter, 6 foot

{lues; fuel, pea-coal,

Deseription of engine: Simple; 65 strokes per minute; com-
mon globe-valves.

Cost of engine and pump: §1,500,

Duty-of engine: 400 gallons per minuto daily guaranteed.

JERSHY CITY:

Population: 120,722 inhabitants,

Name of corporation: Jersey City Water-Works (municipal).

‘Water obtained from :  Passaic river,

Total arca of water-shed available: 981 square miles.

Water first introdnced: In 1853,

Dogeription of main conduit: 6F miles long, 36 and 24 inches
diameter; cast iron and coment, '

Sizes of distributing mains: 36 and 26 inches.

Available head: 30 to 90 fect, !

Total length of distributing mains: About 13.5 miles.

Coustnption of water: 80 gallons per head (estimated).

Design of pumps and water-plungers: 3 Cornish and 3 Worth-
ington. '

Kind of power used: Steam.

Mount Horry:

Population: 4,621 inhabitants,

Name of corporation: Mount Holly Water Company (pri-
vate). . :

Wator obtained from: Rancocas river,

Capacity of reservoirs: 2 hasins, 260,000 gallons each.

Cost of dam: $30,000. : ‘

Water first introduced: In 1851,

Deseription of main conduit: Diameter, 6 inches; iron,

Description of distributing reservoir: 2 Lasins; about 101 feet
above tide-water; puddled clay and brick walls, '

Size of distributing maing: 6 inches,

Available head: 40 to 90 feet.

Total Iength of distributing mains: 1,800 feet.

Number of water-talters: About 310,

Consnmption of water: 168,000 gallons per day (estimated),

Tirst cost of water-works: $24,000.

Average annual cost of maintenance and repairs: Aboub
$2,000, ’

Number of fire-plugs: 29,

Design and dimensions of pumps and water-plungers: One
plain horizontal pump, plunger G inches diameter, 3 feeb
stroke, 30 strokes per minute; one Worthington duplex
pump, plunger 10 inches diameter, 18 inches stroke, 66
strokes per minute.

Time pumps areran: 4 hours per week.

Time spenst in repairs: None; apparatus duplicate.

Description of foree-main: 1,800 feet long ; 41 pounds pressure
(standing) and 60 pounds pressure (running) on pumps.

Description of water-valves: Rubber (small spring).

Kind of power used: Steam,

Description of boilers: 1 Iarrison, 20 horse-power; 1 tubular,
14 feet long, 40 inches diamaeter.

718 ’

Description of engines: 1 condensing; 1 non—condensiné ;
high-pressure 12 inches diameter, 18 inches stroke, low press-
ure 24} inches diameter; 66 strokes per minute on condens-
ing engine; plain slide-valves; air-pump, 8-inch bore, 18
inches stroke; jet-condenser, 12 inches diameter, 36 inches
long.

Cost of engiues and pumps:  §14,000.

Duty of engines: 200,000 gallons against 60 pounds preesura,
with 900 pounds eoal daily,

Passarc:

Population : 6,532 inhabitants,

Name of corporation: Aequnckanouck Water Company (pri-
vate),

Wator obtained from: Passaie river,

Capacity of reservoir: About 1,000,000 gallons,

Water first introduced: In 1872,

Description of distributing reservoir: Area 10 feet dinmeter,
74 feet deep,

Sizes of distributing mains: 8 and 6 inches,

Total length of distributing mains:  About 9 miles,

Number of water-takers: 250,

Consumption of water: 250,000 gallons pex day (estimated).

Averago annual cost of maintenance and repairs:  §8,498 17,

Number of fire-plugs: 83,

Design and dimensions of pump and water-plunger: Pumgp
made by C. Carr, Trenton, New Jersoy ; ono plain plunger, 12
inches diameter, 5 feet strolse, 14 strokes per minule; pump-
barrel, 3 inches diamoeter,

Time pump isran: 10 or 12 hours per day.

Deseription of force-main; 6,831 foet long, 12 inches dinmeter;
45 pounds head on pump, :

Description of water-valves: 4 nide-buckets, 12 Dy 18 inches
diameter, 8 inches lift.

Kind of power uged: Steam,

Description of boilers: Tubular; 16 feet long, 60 pounds
pressure ; fuel, stove and nut coal. .

Description of engine: Simple; eylinder 11 inches diameter

© 3 feet stroke, GO strokes per minute; slide-valves, -

Cost of engino and panmp: About $8,000.

PATERSON: ‘
Population: 51,031 inhabitants,

Name of corporation: Passaic Water Company (private).

Water obtained from: Passaie river.

Capacity of reservoir: 18,000,000 gallons,

Character and dimensions of dam: Stone and timber, 4 feob
high; tobal head and fall on turbine wheel, 28 foct.

Water first introduced: In 1857,

Description of distributing reservoirs: Omne with stono wall
inside, earth outside; two built with clay puddle-wall and
clay bottom, paved on inside,

Sizes of distributing mains: 20, 16, 12, 10, 8, G, and 4 inches.

Availablohead : 25 pounds (averagoe); water-supply sometimes
deficiont.

Total length of distributing maing: About 40 miles,

Number of water-talers: 2,635,

Consumption of water: 110 gallons per head per day.

First cost of watcr-works: $800,000.

Average annual cost of maintenance and repairs: §12,000.

Number of fire-plugs: 480, :

Design and dimensions of pumps and plungers: Paterson
"Steam Engine Company, three plain single pumps, double-
acting, 6 feet stroke; H, R. Worthington, New Yorlk, one
duplex, 18 inches stroke; all ¢ylinders aro 18 inches diameter,
12 to 15 strokes per minute, .

Time pumps are run: 23 hours per day,

Time spent in repairs: 1 hour per day (average).

Description of force-main: 700 feet long, 16 inches diameter;
600 feet long, 16 inches diameter, 68 feet hoad on pumps; 110
feet long, 12 inches diameter, 30 pounds pressure on pups.

Description of water-valves; Ruabber: lst, 12 inches diameter,
2 inch lift; 24, 6 inches dhuneter, 4 ineh Jift,
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Kind of power used: Steam and water,

Degcription of water-wheels: Duilt by Stout, Mills, & Temple,
Dayton, Ohio; one 54 inches dinmefer, 8 feet hoad, 64 revo-
lutions per mivute; one 48 inches diameter, 28 foet hoad, 135
revolutions per minute; 10 gallons of water required to 1ift
one gallon fo reservoir ( tuvemg,e)

Description of beilers: Two horizontal tubu]m 15 feet long ;
40 3-inch tubes; fnel, ogg-coal.

Description of engine: Condensing; 24 inches diameter, 4 feeb
stroke, 40 strokes per minunte; Hewes' patent valves; surface
condenser,

Cost of engine and pumps:  $40,000.

Remarks: Water pronounced very pure by silk-dyers, who re-
quire the best.

TRENTON

Topulation: 20,910 inhabitants.

Name of corpomtim\. Trenton Water-Works (municipal).

Water obtained from: Delaware river above tide-wator,

Cost of dam: §15,000.

Water first introduced: In 1855,

Deseription of distributing reservoir:  Open reservoir.

Sizes of distributing mains; 16 to 2 inches,

Available hoad: - 6 to 85 foot.

Total longth of distributing mains: 35 miles.

Number of water-takera: About 5,000,

Consumption of wator: 1,250,000 gallons per day (estimated),

Tivst cost of water-works: $100,000,

Avoerage annual cost of maintenance and repdirs:  $8,830.

Filtering apparatus: 60 by 100 fect aves ; tilo atbottom; 4 layers
of gravel, each layer diminishing 1 foot ef river; sand on
top; cleaned oncoe a year,

Number of fivo-plugs: %00,

Dosign and dimensions of pumps and water-plongers: Pumps
made by Willinm Wright, Newburg, New York, and Charles
Carr, Trenton, Now Jersey; bueket-plungers 10 inches di-
nmeter, 5 feet stroko, 20 strokes per minute ; pump-barrel, 16
inches dinmotoer.

Time pumpsare run during the year: Wright engine and pump,
1,560 hours; Carr engine and pump, 185 hours; water-wheel
and pump, 7,249 hours; total, 8,994 hours,

Time spent in repairs: 2443 ]1ours per year.

Deseription of foree-main: § wmile long, 16 inches dmmctor‘ +
mile long, 10 inches diameteor; 50 pounds pressure on pumps,.

Description of water-valves: Wright, perpondicular; Carr,
hinge.

Kind of power used: Steam and water,

Deseription of water-wheol: One Ohio turbine, 4 feeb diam-~
ator, 14 feot head, 20 revolutions per minuto; 8 gallons of
water required to 1ift 1 gallon to reservoir,

Fuoel nsed: Plymouth broken eoal,

Description of engine: Condensing compound ; high-pressure
eylinder 12 inches diameter, low-pressure oylinder 16 inches
diamoter, 5 feet stroke each, 20 atrokes por minute; Wright's
automatic valves.

Cost of engine and pumps: $30,000,

Duty of engine: Capacity of Wright’s engine and pump,
2,000,000 gallons in 24 hours; actual amount pumped yearly
by all the pumps, 596,271,297 gallons; water-wheel pumps
alone 448,930 gallons,

NEW YORK.
Comomng:
Population: 19,416 inhabitants,
Name of corporation: Cohoes Water-Works (municipal).
Water obtained from: Mohawk river
Character and dimensions of dam: 144 feet long, 9 feet high
(average) ; stone, capped with limestone; built diagonally
across Mohawk river,
Cost of dam: $160,000.
Water first introduced : In 18569,
- Degeription of main conduit: Diameter, 16 and 12 incles; cast
iron ; head, 130 to 245 fect.

Conors—Continued.

Deseription of distributing reservoirs: On elevation; one buily
in clay soil and the other in clay and gravel; capacity,
4,000,000 and 8,000,000 gallons,

Sizes of distributing mains: 106 to 4 inches.

Availablo head: 130 to 240 feet.

Total Iength of distributing maing: About 12 miles.

Consumption of water: 30gallonaperhead per day (estimated).

Tirst eost of water-works: $160,000,

Average anuual cost of maintenance and repairs: $13,000 to
$16,000,

Number of fire-pluga: 135,

Design and dimensions of pumps and water-plungers: Geyelin,
Plhiladelphia; built at Colioes in 1838~'50 aud 1868-'60; two
plain plungers, 10 and 10 inches diameter, 5 and 6 feet stroke,
12 to 16 stroles per minute ; pump-barrels, 10 inches by 5 feot,
16 inehes by 6 feat.

Time pumps are ran:  Almost constantly.

Time spent in repairs:  About five days per yoor,

Deseription of foree-main: 1,250 feed long, 10 incles diameters;
3,400 feot long, 16 inches diameter ; 20 to 70 peunds pressure
on pumps, :

Description of water-valves: Clack-valves,

Kind of powoer useds Water, ‘

Description of water-wheels: 2 Jonval turbines, one 4 foob
dinmeter, one 3 foot 6 inches diamoter, 30 and 40 horse-powor;
14 feet head 3 70 vevolutions per minnte; 124: gallans required
to 1ift 1 gn]lon to regorvoir,

Romarks: "Water impure ouly after froshets.

TupsoN ;

Population: 8,670 inhabitants,

Name of corporation: Iudson Water-Works (munieipal),

‘Water obtained from: ITudson viver,

Capacitiy of Teceiving reservoir: 4,000,000 gallons,

‘Water first introduced: In 1874,

Description of conduit: 7,215 foet long, 12 inches dinmoter;
iron ; hend, 130 foat (average).

Description of distributing reservoir: Area uberestline, 32,606
square feol s 20 foet deop ; capaeity, 3,200,000 gallona.

Sizes of distributing mains: 12, 6, 4, and 3 inches.

Available head: 80 pounds (average).

Total longth of distributing mains: 12y miles,

Numbor of water-takers: 888,

Consmumption of water: 830,000 gallons per day (u.vomge)

Tirat cost of water-works: iﬁQQO 000.

Average annnal cosb of maintenance and repaivs:  §10,000,

Filtering system: 134 feet deep; aren at crest, 15,081 square
feet; surface of sand, 9,081 foct ; stone gravel; cleaned (wery
six wceks (avorage).

Number of fire-plugs: 177,

Dosign and dimensions of puwp and water-plunges: Clapp
& Jones, Hudson, New York, 1874 ; 2 plain plungerd, 8 inclies

" diameter, 36 inches slsoke, 34 strokes per minuto; pump
barrel, 36 by 8 inches,

Time pump is un: 12 hours per day (averago).

Time spent in repairs: 1 hour per day (average).

Description of fovee-main: 7,215 feet long; 311,90 feet head on
pump. .

Description of water-valves: Rubber; mude by Clapp & Jones.

Kind of power uged: Steam.

Deseription of boilera: Tubular; 16 by & feet; 40 pounds
pressure, B pounds by 1 pound eonl; fuel, Pittston coal,

Desoription of engine: Condensing; 36 by 25 inchies, 34 strokes
per minnte; slide-valves; jet-condenser, 15 by 26 inches ; 1ift-
ing-pump.

Coast of ongine and pump: $34,000.

Duty of engine: 77,000,000 foot-poundg daily ; 50,000,000 foot-
pounds guaranteed..

LyoNs:

Population : 3,820 inhabitants,
Name of corporation: Rawley Water-Works (private).

Water obtained from: Springs.
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Description of reservoir: Large cistern, 40 by 60 feet, 12 feet
deep.

Costi of dam: $3,500. ‘

Water first introduced :  September, 1878.

Description of main conduit: 1,200 feet long; head, 70 feeb
(average).

Sizes of distributing mains: 4, 2, and 1% inches.

Available head: 70 feet (nverage).

Total longth of distributing mains: About 7,000 feet,

Number of water-takors: 36.

Consumption of water: 3to 20 bairels per day.

Trirst cost of water-works: About $3,500.

Average annnal cost of maintenance and repairs: $300,

Design and dimensions of pump and water-plungers: Made
by M.V.B.Rowley; double-acting 2-eylinder, 40 to 60 strokes
per minute ; pump-barrel, 2 and 4 by 7 inches.

Kind of power used: Wind-mill,

*Q8WEGO :

Population : 21,116 inhabitants.

Name of corporation: Oswego Water Company (private).

Water obtained from: Oswego river,

Water first introduced : - In 1869,

Description of distributing reservoirs: Two in embankment;
no puddling, faced with riprap ; eastern, 325 by 600 feat, 16

foet deep; slope,1 to 1; westexn, nearly rectangular, 500°

by 700 by 225 Ly 275 feat; arven, 4.922 acres; depth, 15 feet;
cobblestone and sand division-wall in reservoirs for filtra-
tion.

Sizes of distributing mains: 8, 6, 4, and 3 inches.

Total length of distributing mains: 16 miles.

Number of water-takers: 600,

‘Consumption of water: 1,000,000 gallons per day.

Tirst cost of water-works: §462,500.

Average annual cost of maintenance and repalra:  §27,300.

Number of flre-plugs: 167,

Tresign and dimensions of punmps and water-plongers: Two
made by H. Storer, Now York, in 1869; two plain piston
plungers to each, 104 inches dmmotm, 3 fe(\‘c stloko, 56 strokes
por minunte,

“Pime pumps are run @ Constantly,

Deseription of force-mains: Western reservoir, two cast-iron
pipes, one 8 inches avd the other 10 inches dinmeter, each
1,450 feet long; easlern reservoir, one 4,100 feetlong, 10inches
diameter, and one 3,600 feet long, 8 inches diamoter; 300 feot
head on pumps, ench.

Deseription of wator-valves: Two square rubber flap, 6% by
7 inches, at each end of the pump-cylinders, each § inch
thick ; free lift, -

Kind of power nged: 'Water.

Description of water-wheels: Two Storer patent, 5 feet diam-
oter, 3 foot high, 14} feet hiead, 56 revolutions per minute.

IPREKSKILL

Population: 6,893 inhabitants.

Namo of corporation: Peekskill Water-Works (nmnlclpnl)

Water obtained from: Oscawana lako.

Total aren of water-shod available: 30,000 acres.

Capacity of receiving reserveir: 31,000,000 gallons.

Character and dimensions of dam: Small one across stream
leading from lake ; logs and earth, with sheathing boards, to
give elevation to stream to drive wheels.

‘Cost of dam: $24,721 25,

“Water first introduced: In 1872.

Deseription of main conduit: 221 feet sguare flue; wood;
head, 15 feot (average).

.Doscnpiaou of distributing reservoir: Excavated and rip-
rapped on sides, excepting north side, which has dam; clay
and puddle trenel’ and riprapped. :

:8izes of distributing mains: 12 to 4 inches.

JAvailable head: 110 to 120 pounds.

-Congnmpiion of water: 200,000 gallons (estmmtcd)

Firat cost of water-works: $136,150.
”'C)O
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Averaeg annual cost of maintenance and repairs: About 1,650,

Number of fire-plugs: 706.

Design and dimensions -of pump and water-plunger: Flan-
der’s patent, made Ly Vergennes Machine Company, Ver-
mont, 187374 ; one plain plunger, 114y inehes diameter, 16
feet stroke, 24 strokes per minute.

Time pumyp is run: 10 hours per day.

Time spent in repairs: 5 days per year.

Description of force-main: £ milo long, 12 inches diamater;
165 pounds pressure on pump.

Kind of power used: Water,

Description of water-wheels: Two American turbines, made by
Stout, Mills, & Temple; 43 inches and 36 inches dinmeter;
34 gallons of water required to lift 1 gallon to reservoir,

WesT Troy:

Population: 8,820 inhabitants,

Namo of corporation: ‘West Troy Wator-Works Company (pri-
vate).

Water obtained from:. Mohawk river and surface-water,

Total area of water-shed available: 700 acres.

Arcaand capacity of regervoir: 10to 12acres; 70,000,000 gallons,

Character and dimensions of dams: 1,200 feet long, made of
stono, riprapped, with timber frams and plank sheathing;
head, 7 feet; reservoir dam; 250 feet breadih at base, 50 feet
high; earth.

Available head: 110 to 120 pounds,

Cost of dames: $250,000,

‘Water first introduced: In 1877,

Description of main conduit: 16 inches diameter; wrought
iron, cement-lined inside and out; head, 180 feet (avorage).

Description of distributing reservoir: It is & natural ravine

Sizes of distributing mains: 16 and 4 inches.

Availablo head: About 160 feet (nverage).

‘Total length of distributing mains: 14 miles.

Number of water-takers: About 270,

Consumption of water: 1,000,000 gallons per day (estimated).

I'irat cost of water-works: $250,000.

Number of fire-plugs: 100

Design and dimensions of pumps and water-plunger: Flan-
der’s pump, made at Vergennes, Vormont; 2 cylinders, dow-
blo-acting; 16 strokes per minute (average); pump-bLarrel,
14 inches diameter,

Time pumyp is ran: 11 months per year,

Deseription of main conduit: % mile long; 69 pounds pressuro
on pump.

Kind of power used: Wator.

Description of water-wheels: American twbine, 72 inches -
diameter, made by Stont, Mills, & Temple, Dayton, Ohio; 6
feet head, 17 revolutions per minute,

Remarks: Water a little hard, on account of rocky hed over
which it flows,

OXKO.
BELLAIRE
Population: 8,025 inhabitants.
Name of corporation: City Water-Works (municipal).
‘Water obtained from: Olio river,
Character and dimensions of dam: One across front of reser-
~voir;j stone wall filled and puddled, 23 feob from river bed.
Whater first introduced: In 1872,
Description of distributing reservoir: Semi-circular, with dam
ac¢ross front; excavatedinsidehill; eapacity, 3,000,000 gallons,
Sizes of distributing maina:” 12 to 3 inches.
Available head: 65 pounds (average).
Total length of distributing maing: 9 miles,
Number of water-talkers: 1,200,
Consumption of water: 578,835 gallons per day (estimated),
Tirst cost of water-works: $100,000.
Average annual cost of maintenance and 1epaus‘ About
$4,000,
Number of fire-plugs: 75.
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Design and dimensions of pump and water-plungers: Mado
by Hobbs, Taylor, & Co., Wheeling, West Virgininj four
plain plungers, 12 inches diameter, 12 strokes per minute;
pump-bazrrel, 12 by 48 inches.

Description of force-main: 1,475 feet long, 12 inches diametor;
104 pounds pressure on pump.

Description of water-valves: Iron with leathoer seat; 12 inches
dinmeter, 2 inches lift.

Kind of power uged : Steam,

Description of Loilers: One tubular, 14 feet long, 48 inches
diameter ; 60 8-inch flues; fuel, finest slaclk.

Description of engine: High-pressure; 18 inches dinmeter,
30 inches stroke, 40 stvokes per minute ; globo-valves.

Duty of engine: 3,808,150 foot-pounds daily.

Remarks: Oil-refinery in Wheeling City makes water impure
at Jow water,

EAST LIVERIPOOL!

Population: 5,568 inkabitants.

Namo of corporation: East Liverpesl Water-Works (munici-
pal),

Water obtained from: Ohio river, K

Capacity of reservoir: 2,600,000 gallons.

Cost of dam:  §6,000,

Water first introduced: November, 1880,

Description of distributing reservoir: 116 {eok sguare on top,
(8 feot square on hottom, 23 foet dcop; made partly By excn-
vation and partly by embankment of guard worle; lined with
brick and cement.

‘Sizes of distributing mains: 10, 8, 6, und 4 inches.

Available head: 100 to 265 feot; wator-supply somotimes do-
ficient.

Total length of distributing maing: About § miles,

Number of water-talers: 450,

Tirst cost of water~works: $36,000,

Average annual cost of maintenance and repairs; . $5,000,

Numboer of fire-plags: 40.

Design and dimensions of pump and water-plungers: Made
by Maxwell Manufacturing Company, Xamilton, Ohio, 1870;
two plain plungers, 10 inches dimmeter, 8 feeb stroke, 20
atrokes por minute ; pump-barrel 10 ineles diamoter.

"Pime pump is ron: 8 Lours per day, 4 days por weelk.

Peseription of foree-main: 900 feet long.

Description of water-valves: Gumj 4 inches diameter, 3 inches
1ift.

Kind of power uged: Steam.

Description of hoilers: Two fue; 6 flues to each,

Deseription of engine: Compound; 14 by 22 inches diameter,
3 feet stroke, 20 strokes per minute.

Cost of ongine and pump: $G6,000,

Duty of engine: 8§ 300,000 foot-poundas in 22 hours.

PENNSYLVANIA.

ALLEGIENY :

Popunlation: 78,682 inhabitants.

Name of corporation: City Wator-Works (municipal}.

“Water obtained from:. Allegheny river.

Capacity of reservoir: 10,000,000 gallons,

Water firat introdnced: In 1848

Description of distributing reservoir: Parallologram in shape,
with cross-section stone wall dividing it into Hwo compart-
ments, each containing about 5,000,000 gallons, with ono in-
fluent; effluent chzunber constructcd at onds of division-
wall.

Bize of distributing mains: 20 inches.

Available head: 92 feet (average); water-supply sometimes
deficient. '

Total Iength of distributing mains: 50 miles,

Number of water-takers: 183,000,

Consumption of water: 8,000,000 gallons per duy (osti-
mated).

Average annual cost of mamtenance and repairs: $30,000,
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Design and dimensions of pumps and water-plungera: Ono
Lowry’s, designed by Hartupeo, Pittsburgh, Pennsylvania;
two plain plungers, 30 inches diameter, 8 feet stroke, 8 strokes
per minute; pump-barrel, 303 inchos diameter; four Xnapp
& Tutton pumps, Pitteburgh, Pennsylvania; four double-
acting piston-plungers, 12} inches diameter, 8 foet stroke, 16
strokes por minute ; pump-barrel, 121 inchoes diameter.

Time pumps aro run: Constantly,

Timo spoent in repaive: (00 hronra per year.

Deacription of force-main: 580 feot long, 30 inches dinmoter;
215 feot head on pumps, .

Doscription of water-valves: Lowry ; disk, 15 inches diameter,
1% inches 1ift; Knapp & Tutton hinge.

Kind of power nsed: Steam,

Description of boilers: Ifour 26 feed long, 48 inches diamoter;
two 16-ineh flues; 8 pounds of svater to 1 pound of coal;
fuel, Litumineus coal,

Description of engines: Simple; Lowry's; 44 inches diameter,
11 feot atroke, 8 strokes perminute; halanee disk-valve Ly
ordinary gesr. Kunapp & Tubton’s, 204 inches dlameter, 8
feat stroke, 16 strokes per minuto.,

Duty of engines: Lowry's, 36,000,000 foot-pounds daily,

Romarks: Wator sometimes imprognated with oil,

Burnenr:
- Population: 3,163 inhabitants.

Nomo of corperation: DButler Water-Worls Company (privatoe).

Water obtained from:  Connoquencesing creck,

Water first introdueed: November, 1878,

Description of distributing reservoir: Aven, 121 by 121 foet
bottom, 160 by 160 feot top, 18 feet high to fow-line; ca-
pacity, 2,500,000 gallons,

Sizes of distributing mains: 10, 8, and 4 inches.

Availablo hoad: 100 pounds (average).

"Total longth of distributing maing: 6 wiles,

Trirst cost of water-works:  §49,000,

Number of five-plugs: 41,

Design and dimensions of pump and woter-plunger: Epping
pump, built by Thompson, Bpping, & Carpenter, Pittsburgh,
Peymsylyanin, 1878; one plain plunger; 9% inches diameter, 3
feot stroke, 24 strokes per minnte; pump-Larrel 9% inches
dismoter.

. Timo pumyp is run: About 3 hours per week.

Doseription of foreo-main: 2,500 feet long, 12 inehes Chumewr, .
13 pounds pressure on pump.

Doseription of water-valves: I’uppet Drass, faced with leather,
4 by 12 inchos, 4 inch thiek, % inch 1ift,

Kind of powor used: Stoam.

Deseription of boilers: Double-flue; 20 feet long, 38 inches
dinmeter; flues 15 incles diameter; fuel, bituminous conl,

Doaulptlon of cngine: Simple; 20 mchcs dinmeter, 3 feat
stroke, 48 stvokes per minute; slide-valves operated with
cams,

Cost of engine and pump: $5,000.

Duty of engine: 100 pounds conl raise 5,500 gallons daily
(avernge),

CARLISLIE :

Population: 6,209 inhabitants.

Name of corporation: Carlisle Gas and Water Company (pri-
vate).

Water obtained from: Conedogwinit creek,

Charncter and dimensions of dams: Wooden; 200 feet long
Tetween abutments; meadow dam, 150 feet long. '

Water first introduced: In 1854,

Description of main conduit: 1} mile long, 6 inches diameter;
head, 52 feet (averago). . K

Desoription of distribubing yegervoirs: .Two, 120 foel square
oach, 11 feet deep.

Sizos of distributing mains: 8, 6, and 4 inches.

Available head: 52 feet (average),

Total length of distributing mains: 8 miles.

Number of water-takers: 510,
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Continued.

Cousumption of water: 30 gallons per head (estimated).

Tirst cost of water-works: About §80,000,

Averago annual cost of maintenance and repairs: §200,

Number of five-plugs: 61

Design and dimensions of pump and water-plungers: Made
by A. T Smith, Chambersburg, Pennsylvania, 1854 ; two
Ducket-plungers, 73 inches diameter, 18 inches stroke, 26
strokes per minute ; pump-barrel 8 feet high, 24 inches di-
ameter,

Time pumyp is run: Constantly.

Description of force-main: 1} mile long, 6 inches diameter;
40 pounds pressure on pump.

Description of water-valves: Ordinary cliecs; 8inches diam.
oter, 1} inch lift.

Kind of power used : Water.

Description of water-wheel: One turbine; &6 inches diam.
cter (Loffel turbine), 4 feet head, 20 revolutions por minunte,
Romarks: Sometimes, after heavy rains and sudden thaws, the

water is muddy.

CLIESTER :

Population: 14,997 inhabitants,
vame of corporation: South Ward Water-Works of Chestor
(municipal), )

Water obtained from: D elaware river,

Capacity of reservoir: 1,600,000 gallons,

Water first introduced: In 1868,

Sizes of distributing mains: 12, 10, 8, 6, and 4 inches.

Available head : 40 pounds (average),

Total length of distributing mainsg: 15 miles.

Number of water-takers: 1,600,

Consumption of water: 300,000 gallons per day (estimated), or
20 gallons per head.

Firgt cost of water-works: §84,000, )

Avorage annual cost of maintenance and repairs: $8,000,

Number of fire-plugs: 64,

Design and dimensions of pump and wator-plungers: Made
by Robert Wetherill & Co., Chester, Pennsylvania, in 1879 ;
2 plain plungors, 9% inches dimmneter, 80 inches stroke, 47
strokes per minute,

Time pump istun: 70 hours per weelk,

Description of force-main: 1 mile long, 12 inches diametor;
35 to 43 pounds pressure on pump,

Description of water-valves: Rubber, 3% inches dinmeter, §-
ineh 1ift, :

Kind of power nsed: Steam. .

Doscription of boilers: 2 sets, dowble deck; 10 feot 13 inch
long, 42 inches diameter; about 90 lorse-power; fuel used,
pon coal, |

Description of engino: Cowpound eondensing, 26 and 9 inches
diameler, 36 inches stroke, 47 stroles per minute; Corlise
valves; air-pump, jet-condenser,

Cost of engine and pump: $10,000, )

Duty of engine: 800,000 gallons daily; 2,800,000 gallons in
24 hours gnaranteed,

CLARION:

Population: 1,169 inhabitants,

Name of corporation  Clarion Water Company (private).

Water ocbtained from: Clarion river.

Capacity of reservoir: 90,000 gallons,

‘Water first introduced: In 1875,

Description of main conduit: 1,000 feet long.

Description of distributing reservoirs: Two wooden tanks;
capacity, 43,200 gallons each.

Sizes of distribnting mains: 6 inches.

Available hiead : 6Y feet (average).

Total length of distributing mains: 6,000 feet,

Number of water-takers: 127,

Consumption of water: 63 gallons per Lead per day (esti-
matad).

Tivst cost of water-works: 14,000,

Average annual cost of maintenance and repairs: $100.
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Tiltering apparatns: Made of broken stone; cleaned once o
year,

Numbler of firo-plugs: 11,

Design and dimensions of pump and swater-plunger: Eclipso
puwyp, made by H, D. McKnight, Pittsburgh, Pennsylvania;

plunger, 4 inches diameter, 3 strokes per minute; pump- )

Darrel, 4 Ly 14 inches,

Time pumps are run: § days per week.

Description of force-main: 3,300 feot long; 210 pounds press-
ure perpendicular on pump ; height, 525 feot.

Description of water-valves: Brass; 2 inches lift,

Kind of power used: Steam,

Description of boilers: Tubular; 100 pounds pressure; fuel,
Erie City coal. .

Deseription of engine: Simple; 9 inches diamoter, 14 inches
stroke, 30 strokes por minute; expansion valves,

Cost of engine and pump :  $600,

Duty of engine: 2,700 gallons daily.

HARRISBURG ¢

» Population: 30,762 inhabitants. .

Name of corperation: Harrishurg Water-Works (munieipal),

Wator obtained from: Susquehanna viver.

Wadter first introduced : Tn 1840.

Discharging capacity: 65 pounds prossure (averago),

Doscription of distributing resorvoir: Reotangular embank.
ment, 525 by 275 feat at top, 28 feet deep; slopo 1% to 1;
two divisions separated Ly masonry, dividing wall 14 feot
high; slope, 1% to 15 slopes puddled with conerote, stone, rip-
Tap ; capacity, 20,000,000 gallons; stand-pipe wrought irvon,
5 by 207 feet, brick tower, stone base ; situnted ab pump-sta-
tion on river.

Sizes of distributing maing: 30, £0, 16, 12, 10, 8, 6, and 4
inches,

Total length of distributing mains:  19.908 miles,

Number of water-takers: 5,000,

Trirst cost of water-works: $600,000,

Averago annual cost of maintenance and repairs:  §20,000,

Number of fire-plugs: 2560,

Design and dimensions of pwnps and water-plungers: Two
made by Harrisburg Foundery Company, 1874; plain, solid
plungers, 22} inches diameter,  foct stroke, 40 strokes por
minute,

Time pumps are run: 14 houys per day.

Description of force-main: 15220 feet long, 30 inches diam-
eter; cast iron; 90 pounds pressure on pumps,

Description of water-valves; Lifting disk, 7§ inches dinmoter,
1 inch 1ift; 98 inches eacl pump.

Kind of power nsed: Steam,

Description of boilers: 16 wultitubunlar, 16 feol long, 4 feet
diameter; 26 4-inch tubes in each; 100 to 150 pounds press-
ure; fuel, anthracito coal,

Description of engines: Condensing, 54 inches diameter, §
feot stroke; non-condensing, 30 inches diameter, § fect stroke,
40 strokes per minute; double-beat valves, by cams; joi-
condenser, 4 feol long, 24 inches diameter; two air-pumps,
25 inches diameter, 2 {feob stroko,

Cost of engines and pumps:  $35,000,

Duty of engines: 51,000,000 foot-poundy daily (average).

KuNNETT SQUARR: '

Population: 1,021 inhabitants,

Style of corporation: Municipnl,

Water obtained from:  Springs,

Total area of water-shed available: About 6§ square miles.

Capacity of rcservoirs: 100,000 gallons, .

Character and dimensions ofdamn: Covers 2 acres; fod by a
race 1 mile long ; used to supply pump in case spring shounld
fail,

Cost of dam: $30,000,

Wyter first introduced : In 1843,

Deseription of main conduit: 3 milo long, 6 inches diamoter,
terra cotta; 4 mile Iong, 6 inches diameter, iron,

AN
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KENNETT SQUaRE—Continued,

Deseription of distributing reservoirs: No, 1, 30 fest square,
10 feet deep ; capacity, 66,000 gallons. No. 2, 20 feet square,
10 feet deep eapacity, 34,000 gallons.

Bizes of distributing mains; 6,4,3,and 2 inches.

Available head: 10 to 100 feet ; water-supply defleient only in
extremely dry weather. : :

Total length of distributing mains: About 1} mile.

Number of water-takers: About 250,

Consumption of water: 20,000 to 40,000 gallons per day (osti-
mated).

Fivst cost of water-works: $30,000,

Average annual cost of maintenance and repairs : §100 to 200,

Numbor of fire-plugs: 185,

Design and dimensions of pump and water-plunger: One
double-acting, made by Iidge I, Cope & Sons, Westehestor,
Pennsylvania; plain plunger ¢ inches diameter, 12 inches
stroke, 20 to 30 strokes per minute ; pump-barrel, 6 by 12 inches,

Time prumnp is ran:  Constantly.

Timo spont in vepairs: 3 days per year,

Deseription of force-main: § mile long, G inches dinmotor ;
head, 85 feet on pump.

Deseription of wator-valves: DBrass; 6 inches square, on
hinges; 4 incheg ift,

Kind of power nsed: Water,

Duseription of water-wheel: 12 feel diamotor; buekets, 4 foot
long, made by B, I Cope & Sons, Wostchestor, Pennsylva-
nin; 18 feet hoad, 10 to 18 revolutions per minute; about 12
gallons of water required to lift 1 gdllon to resorvoir,

RITTANNING :

Population: 2,634 inhabitants, )

Name of corporation: Kittanning Water Company (private).

Water obtained from: Allegheny river,

~Water first introdnced: Janunary, 1872.

Deseription of distributing reservoir: Clay formation; con-
crete bottom, with pnddled elay ; 04 feet sguave at bottem, 110
fuet square at top, 18 fect high ; capacity, 1,200,000 gallons,

Sizoes of distributing mains: 10, 8, and 4 inches,

Available head: 216 feet; B0 pounds (avernge),

Total longth of distributing mains: 5§ miles,

Number of wator-talers: 440,

Consumption of water: 40 gallons per head per day (osti-
matod),

Numbor of fire-plugs: 26,

Design and dimensions of pump and water-plunger: Mado by
Epping & Carpenter, Pittsburgh, in 187535 onoe plain plunger,
10 inches diametor, 2 feot stroke, 28 to® 30 strokes per min-
ute; pamp-harrel, 10 inches diameter,

Timoe pump ig run; 10 hours per day.

Description of foree-main: 2,300 feet long; 120 pounds press-
ure on pump,

Description of water-valves: 3% by 12 inches diameter, § ineh
lift,

Kind of powoer nsed: Stean,

Description of boilers: Flue, 22 feet long, 38 inches diametor
90 pounds pressure ; fuel, bituminous coal. '

Deseription of engine: Simple;, non-condensing, 16 inches
diamoter, 2 feot stroke, 28 to 40 strokes per minute; slide-
valves, operated with cams.

Cost of engine and pump : $3,600,

LANCASTER:

Population: 25,769 inhabitants,

Name of corporation: City Water-Works (municipal).

Water obtained from: Conestoga river.

Capacity of reservoirs: No. 1—2,500,000 gallons; No, 2—3,500,000
gallons,

Character and dimensions of dam: 160 feet long, 7 feet high;
orib-work and stone. o

Water first introdueed: In 1836,

Description of distributing reservoir: Embankment, 25 feet
wide, lined with brick,

Bizes of Aisfributing main; 20, 12, 10, 8, 6, and 4 inches,

Lancastur—Continued,

Available head: 1tod0feet; water-supply sometimes deficiont,

Total length of distributing mains: About 33 niiles,

Number of water-takers: About 3,500,

Consumption of water: 112 gallons per head per day (esti-
mated),

Yirat cost of water-works: $442,000,

Averago annmal ecost of maintenance andrepairs:  About $10,000,

Tiltoring system:  Gallery required, as it is necessary to dis-
tribute the muddy water as soon as pumped into the reservoir,

Numboer of five-plugs: 350,

Design and dimensions of pumps and water-plungers: Steam,
mado by Worthington, New York, 1878; 2 water-powor, by
Berkenbine, and one by Geyelin, in 1869 3 plain Berkenbine
pPlungers; 10 inches diameter, 44 inches stroke, ®3 strokes
per minute; one Geyelin plunger, 10 inches diameter, 48
inches stroke, 13 atrokes per minnte; pump-barrels spme size
ag plungoers.

Time pumps are runs  Steam, almost constantly ; water, very
seldom,

Description of foree-main: 24, 12, 8, and 3 inches diameter,

© Description of water-valves: Gumj §inches dinwmetor, 3 inches.
Tift, '

Kind of power used: Steam and water,

Deseription of water-wheels: threo 6-foot furbines; Berlen- -
bine, 7 feet head, 23 revolutions poer minute; Goyelin, 13
revolutions por minute.

Deseviption of heilera:s  Four horse-poser, tubalar ; 65 pounds
pressure ; fuol used, conl No. 1, hard pea.

Deseription of ongine: Compound condensing; 56 strokes per
winute; Worthington patent valves and condenser.

Jowt of engine and pumps: Worthington, §20,000,
MEADYILLE '

Population : 8860 inhabitants.

Name of corperation: Mendville Water Company (private).

Water obtained from: French creck.

Copneity of regorvoir: 5,000,000 gallons,

Cost of dam:  §22,500. ’

Water fivet introdaced : Septomber, 1875,

Deseription of main condluit: 160 feet long, 20 inches diam-
cter; 4,760 foet long, 12 inches dinmoter; cast iron; lead,
200 feet (averago).

Degeription of distributing veservoir: 145 by 280 feet; 24 foet
deep; division-wall, 12 foet high; walls, puddled clay bricked
in cemont,

Sizes of distributing mains; 12, 6, and 4 inches,

Avnilablo head: 250 feet (average).

Total length of distributing maing: 133 miles,

Number of water-takers: 700,

Consumption of wator: 280,000 gallons per day,

Pivah cost of water-works: $137,735,

Average anuual cost of maintenance and repairs:  $3,000,

Tiltering system: 34 Ly 35 feot; filled with gravel; cleaned
overy 3 years. .

Number of fire-plugs: 8¢, .

Design and dimensions of pwmps and water-plungers: One
IMander’s improved; ono W, II Lang; once Flander’s; two
plain Flander’s plungers, 10 inches diameter, 20 inches stroke;
Flander's improved plunger, 12 inches diameter, 30 inches
stroke, 14 to 20 strokes per minute; pump-barrels, 194 inclies
diameter. .

Tiwe pumps are run;  Flander's, 10 hours per day.

Description of force-main: 4,500 feetlong; 120 poundspressure
on pumps.

Desgcription of water-valves: Lang’s and Flander's,

Kind of power used: Water,

Degcription of wator-wheel: One,turbine, 54 inches diameter,
15 feet head.

MouxT Jov:

Population: 2,058 inhabitants,

Stiyle of corporation: Munieipal.

Water obtained from: Chiques Salunga creck,
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MouxnT Jov-—Continued.

Total area of water-shed available: 48 sguare miles.

Charactor and dimensions of dam: 80 feet wide, &
baclking up abeut 1,800 feet; walled np with stone.

Cost of dam:  $40,000. -

‘Water first introduced: In 1874,

Description of main conduit: 8 inches diameter; cast ivon.

Description of distributing reservoir: Capacity, 760,000 gal-
lons ; 126 feet above creels; water pumped up 86 feet above
main level of town; mado by excavation and embankment,
lined with puddled elay and Wick, 13 feet deep.

Sizes of distributing maing: 8,6, and 4 inches,

Total length of distributing mains: 17,344 feet.

Number of water-takers: 1560

Tirst cost of water-works;  $40,000,

Averago annual cost of mainteranco and vepairs:

Number of fire-plugs: 25,

Destgn and dimensions of pump and water-plunger: Made by
Weiner & Berkenbine, Lebanov, Pennsylvania; plain plunger,
with patent water-cushions; Ginchies diameoter, 2 feet strokes
40 strokes per minute.

Time punp is run: 3 to 4 days por weelk,

Deseription of forco-main: 1,000 feeb long;
on pump,

Deseription of water-valves:
1ift.

Kind of power used : - Steam and water,

Deseription of wator-wheol: Riston turline; 6 feet head,

Deseription of boiler: 13 feet long, 33 feot diameter; 50 to 70
pounds pressure; fuel nsed, soft nub conl,

Deseription of engine: Simple; 10 inches diameter, 18 inches
stroke, 110 strokes per minnto; four air-chambers, 12 inches
diameter, & feeb high,

Remarks: No impuritics, oxeept in mmy weather, when water
is muddy,

feet fall;

$i500,

G0 pounds pressuro

Brass; 8 inches diamoter, §inch

NORRISTOWN !

" Population: 13,063 inhabitants.

Noame of ecorpovation: The Norristown Insurance and Water
Company (private).

Water obtained from: Schuylkill xiver.

‘Water first introdueed: December, 1847,

Daoscription of distributing reservoirs: One, capacity about
1,000,000 gallons; one, capacity about 10,000,000 gallons;
partly excovated and partly embankment; puddled with
clay and paved with bricks.

Sizes of distributing mains: 16, 18,10,8,0,4, and 3 inches.

Availablohead: lst reservoir, 132 fest(average); 2 veservoir,
194 feet (averago) ; water-supply seldom deficient.

Total length of distributing mains: 10 to 15 miles,

Number of water-takers: 2,500 to 3,000,

Consumption of water: 750,000 ga.llons per day (estimated).

Number of fire-plugs: 1.)0

Design and dimensions of pumps and water—plungers' No. 1,
made by I1. R. Worthington, Noew York ; plunger, two 14-inch
pistons, brass packing, 20 strokes per minute ; pump-harrel,
14 by 18 inches; No. 2, made by R. S. Newbold, Norristown,
Pennsylvania; one 10-inch plunger, 13 strokes per minute;
pump-barrel, 16 by 60 inchoes ; both plungers double.

Description of foree-main: 1% mile long, 24 inches diameter;
1st reservoir, 57 pounds pressurc on pumps; 2d reservoir, 80
pounds pressurs.

Deoscription of waler-valves:
leather faced.

Kind of power used: Steam.

Description of boilers: 8ix, 30 inches by 33 feet, plain cylinder
or tubular boeiler, equal to 3 of the above, '

Description of engines: No, 1, compound ; high-pressure cylin-
der 16 inches diameter, low-pressure cylinder 24 inches di-
ameter, 18 inches stroke, 80 strokes per minute; No. 2, non-
condensing, 32 inches high, 5feet stroke, 26 strokes perminute;
ordinary globe valves, by hand; 4 single 8 by 12 inchescylin-
der condenser.
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No. 1, rubber; No. 2, metal,

WATER-SUPPLY OF CITIES.

O City

Population: 7,315 inhabitants.

Nameo of corporation: Oil City Water Company (municipial),

Water obtained from: Allegheny river, ’

Capacity of reservoir: 3,000,000 gallons,

Cost of dam:  Ahout $160,000.

Water first introduced: In 1872,

Description of main conduit: 12 inches diameter; ivon; head,
310 feef.

Deseription of distributing reservoir: Ixcavated; two com.
partments, 80 by 80 feet, with berme 10 feet high; slope, 13
to 1; total depth, 20 feet; puddled with elay and lined with
bricl,

Sizes of distributing maing: 12, 10, 8, 6, and 4 inches,

Availablo head: 80 to 120 pounds.

Total length of distributing mains: 10 miles.

Nuraher of water-takers: About 1,000,

Consumption of water: 560,000 gallons per day or 70 gnllons
per head (estimatod).

TMirst cost of water-works: $160,000.

Averago amual cost of maintenance and repairg:

Number of fire-plugs: 72,

Design and dimensions of pump and water-plunger: Made
by Eelipse Pump Works, Pittshurgh, Pennsylvania, in 1872;
plain plunger, 20 Ly 30 inches cylinder, 14 to 20 strokes per
minute ; pump-barrel, 12 inches diameter.

Time pumyp is run: 24 hours; one at o timo.

Deseription of force-main: 1,200 feet long and 310 feot long;
130 pounds pressure on pumps.

Description of water-valves: Metal, lined with leather; 43 by
9 inches diameter,

Kind of power used: Steam.

Deseription of boilers: Two; 5 by
fuel, bituminous conl. ‘

Deseription of engine: Simple eylinder, @ feet diametor, 2 fect
6 inches stroke, 14 to 20 strokes per minute ; round valves
worked by cam-hrake from oylinder.

Cost of engine and pump:  $4,000,

Duty of engina: 560,000 gallons daily.

Remarks: Water isimpure only in Junoe [rom vegotablio matter,

OxroRD:

Population: 1,502 inhabitants,

Stylo of corporation: Municipal.

Water obtained frora: Waells,

Capacity of resexrvoir: 48,500 cubic feet:,

Water first introduced: In 1870,

Description of main conduit: 7,260 feetlong, 6'inches dinmeter;
6,456 feet long, 4 inches diameter; 4,680 feel long, 3 inches
diameter; cast iron.

Description of distributing resorvoir: 80 by 80 feet, top; 24 by
24 feot, bottom; 18 feet deep; basin lined with puddle clay
and pmvetl With bricks.

Sizea of distributing mains: 6 and 4 inches.

Available head: About 20 feet (average); water-supply some-
times deficient.

Total length of distributing. wains:

Number of water-takers: About 110,

First cost of water-works: About $40,000,

Average annual cost of maintenance and repaivs: - Aboub $600,

Number of fire-plugs: 18,

Design and dimensions of pumps and water-plungers: Two;
4 plmn plungers, 4 inches diameter, 2 feet strolke, 8 or 10 strokes
per minute; diameter of pump-barrel, 4 inches.

Description of force-main: 4,689 feet long, 3 inches diameter.

Description of water-valves: Brass.

Kind of power used: Steam and water.

Description of water-wheel: Overshot; 11 feet diamoter, 3 feet
lift, 11 feet head, 8 to 10 revolutions per minute.

Description of hoilers: About 4 hmse-power' fuel used, an-
thracite coal.

Deseription of engine: Simple.

Duty of engine: About 20,000 gallons daily.

About §6,000,

12 feet; G2 3-ineh {lues;

About 13,716 feot.
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PARKER'S LANDING :

Population: 1,835 inhabitants,

Name of corporation: Parker’s and Lawrencebnrg Water Com-
pany (private),

Water obtained from: Allegheny river.

Aren and capacity of reservoirs: 48,000 gallons éach at three
points.

‘Water firs} introduced : In 1872,

Deseription of main condunit: 4 inches diameter; head, 50 to
150 foet.

Description of distributing reservoirs: Wooden tankage at
three points.

Size of distributing mains: 4 inches,

Available head: 40 io 80 pounds, .

Total length of distributing mains: Abont 2 miles.

Number of water-takers: 200,

Counsumption of watur: 8,000 gallons per day (estimated).

First cost of water-works: $14,000.

Average annual cost of maintenance and vepaivs: $300,

Filtering apparatus: Tank, 8 by 12 by 5 feet, sunk in bottom
of river, filled with sand and gravel,

Number of fire-plugs:. 37,

Design and dimensions of pumps and water-plongers:  Came-
oron pumps ; made in 1881; 2 plain plungers; G inches diam-
eter; 12 inches strolke; 35 strokes per minute; pump-barrel,
6 by 12 inches.

Time pumps are run:  About 20 howrs per day, .

Description of force-main: }milelong; 200 ponnds pressure on
pumps, .

Deseription of water-valves: Flat composition,

Kind of power used: Steam,

Deseription of boiler: Tubularj 40 horse-power; 75 pounds
presgure ; fuel, bitaminous coal.

Description of engine: Non-condonsing; 14 inches dimmetor,
12 inches stroke, 40 strokes por winute ; simple glohe-valves.

Cost of engine and pumps: $600 each,

PHENIXVILLY
_Population: 6,682 inhabitants,

Style of corpuration: Munieipal.

Water obtained from: Schuylkill river,

Total area 0f water-shed available: 80 square miles,

Capacity of reservoir: 2,250,000 gallons.

Charactor and dimensions of dams: Receive water Mrom Blaclk
Rocek dam; 2 milos long, § mile wide.

Cost of dmn:  $201,000,

Water fivat introdnced: In 1873,

Deseription of main condait: 1 mile long, 16 inches dinmotor;
cast iron ; 60 to 72 pounds pressure. :

Deseription of distributing reservoir: 190 foot above lovel of
river ; Jined inside, 18 inches clay; covered with brick and
cement ; division-wall, 6 feat high'; dopth. of water, 11 Teet.

Sizes of distribnting mains: 16, 12, 10, 8, ¢, and 4 inches,

Available head: 65 pounds (average).

Total length of distribnting maing: About 12 miles,

Number of water-takers: 453,

Consumption of wator: 450,000 gallons per day, or 64 gallons
per head (exact), ‘

First cout of water-works: $195,000,

Averago annual cost of maintenance and repaive: $3,000;
$14,000 bonded debt,

Number of fire-plugs: 126,

Design and dimensions of pnmp and water-plungers: Com-
pound duplex, made by Worthington, New Yorl ; two plein

* ‘plungers, 12 and 14 inches dinmoter, 24 inehes strake sach,
24 strokes per minuto ; one 12- and one 14-inch pump-barrel,

Timoe pumyp isrun: 10 hours per day (average).

Thwe spent in repairs: 10 days in o year (average).

Deseription of force-main,: 900 feet long, f.

Description of water-valves: Rubber; G inches diameter, §
inch lift.

Kind of power used: Steam,

Description of boilers: Tubular, 5 by 14 feet ; fuel, pea coal.

Pruanixvitrns— Continued.,

Deseription of engine: Compound duplex condensing; high-
pressure cylinder 23 inclies diameter, low-prossure cylinder
30 inches diamoter, 24 inches stroke, 156 strokes per minute
common globe-valves; double 15-ineh boroe air-pump, 12 inches
strolko, '

Duty of engine: 37,000,000 foot-pounds,

Remarks: Tho American Wood Paper Company’s works are 24
miles above water-works on river, and refuse and chemicals
used fu dyeing contaminate the water,

PrrrsToN: .

Population: 7,472 inhabitants,

Numo of corporation: Pittston Water Company (privato).

Water obtained from: Susquehanns river,

Wator fivs introduced: In 1856,

Description of distributing reservoir: Avea, top, 120§ feet long;.
1064 feet wide; bottom, 693 foot long, 464 feeb wido; depth of
water, 16 foet; eapucity, 1,000,000 gallons,

Sizes of digtributing maine: 19, 8, 6, 4, 3, and 2 inches.

Available ead: 40 to 50 pounds.

Number of water-takers: 1,660,

Consumption of water: 50,000 gallons per day, or 70 gallons
per head per day (estimated), )

Average annual cosb of maintenaneo and repaira: $7,839,

Number of five-plugs: 38,

Design and dimensgions of pump and water-plungers: Mado
by I, R. Worthington, New York, in 1877; 4 plungers, 16
inghes dinmoter, 20} inches stroke, 15 strokes per minute;
pump-barrel, 20 by 24 inehcs,

Time pump isran: 10 hours per day (average),

Timao apent in repnirg:  Abont 36 hours per year.

Description of foree-main: 85 ponnds pressure ‘on puwp,

Doseription of water-volves: Ruabbery G inches dinmeter.

Kind of power used: Stean. - '

Deseription of boilevs: 8ix plain eylinder; 36 feot long, 30
inches dinmeter; 76 prounds pressure; fuel used, eculm,

Dereription of ongine: Compound condensing; high-pressure

‘ eylinder 214 inches diameter, low-progsure eylinder 344 inchies
dinmotor, 204 inclos stroke, 16 slrokes per minute; Worth-
ington, duplex valves.

Cost of engine and pump:  §7,500,

Duty of ongines 750,000 gallons daily; 2,000,000, gallons per
day guarantesd.

SAINT PRETERSBURG

Population: 1,044 inhabitants,

Namo of corporation: Saint Potorsburg Wator-Works (muni-
eipal),

Water obieined from: Spring,

Water firgt introduced s  April, 1873,

Description of distributing reservoirs: Two wooden tanks;
capacity, 39,600 gallons each. )

Sizea of digtributing maing: 4, 3, and 8 inches,

Availablo head:  About 40 pounds (average).

Total length of distributivg roaing: 2 miles,

Number of waber-talkors: 125,

Consnmption of water: 15,7560 gallons per day (estimated),

First vost of water-works: $10,000.

Average annual cost of maintenance and repairs:  $1,000,

Number of fire-plugs: 30,

Design and dimensions of pump and water-plungor: Ono
Cameron pump, plain plunger; dianmeter of pump-harrel, 4
inches,

Timo pump is run: & to 10 honrs por day,

Deseription of foree-main: 700 feet long, 2.2 inches dinmetor.

Kind of power nsed:  Steam,

Deseription of boiler: One 15 horse-power (Tift); 40 pounds
Tressure ; fuel, bituminous-conl

Cost of engine: G100,

Susanr HrLne .
Topnlation: 788 inhabitants,
Name of corpuration: Summit Hill Water Company (private),

Water obtained from: Mouutain streams,
795
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Summrtr Hrrn—Continted,

Total aven of water-shed available: £ equare miles.*

Capacity of regervoir: 24,000 cubie feet.

Cost of dam s $2,400,

Water first introduced: January, 1877,

Discharging capacity: 40 to 75 feet head,

Deseription of distributing reservoir; 100 feet long, 30 feet
wide, 8 feet overflow.

Sizes of distributing mains: 8, G, 4, and 3 inches,

Availalle head: 40 to 75 feot,

Total length of distributing maing:

Number of waber-talors: 350,

Constmption of water: 15,000 gallons per day (estimated).

Tirst cost of water-works: $192,000.

Average annual cost of maintenanee and yepairs:  §$720,

Number of five-plngs: 13

Design and dimensions of pump and water-plungers: Made
by Carter & Allen, Tmnaqua, Pennsylvania, in 1876 two
plain plungers, 4 inchey dinmeter, 18 inches atroke, 95 atlokes
por minute; pumir-harrel, 4 inches diameter,

Time pump is run:  Aboud § hours per day,

Deseription of foree-main: 5,700 feet long, 12 inchies dinmeter;
130 pounds pressare on pumps,

Deseription of wator-valves: Steam-valvoes,

Kind of power nsed:  Stenm,

Dascription of boilers:  Upright tubular, § feet high, 48 inches
dinmeter, 45 pounds pressure ; fuel, anthracite coal.

Deseription of eugine: Non-condensing, donble; 12 inches di-
ameter, 18 inches siroke, 26 sirokes per mum’m, ordinary
cut-off valves,

Cost of engina and pump - $2,300,

Duty of engine: 2,304,000 fuot-pounds daily,

WESTOHESIER
Population: 7,046 inhabitants,
Style of corporation: Municipal,
Water obtained from - Small ereok,

Avea and eapacity of restrvoir: 22,500 sguare fest; nearly
2,000,000 gallons, )

Character and dimensions of dam: Very small onsj pool, 200
Dy 100 feet, used for collecting and holding water; depth, 6
feet (averago).

Cost of dam: Xeservoir (proposed), 12,000,

Water first introduced: In 1840,

Deseription of main conduib: 13 mile long, 12 inches diameter;
irow; head, 40 feet,

Deseription of distributing reservoir: 160 by 140 feet; has a
division: about 6 foet from bottom, making two scctions;
side sloped 30°9; embankments rise 7 feet above ground, bot-
tom 7 feet helow ground; lined with clay and p:wed WJth
Driclk. .

Sizes of distributing mains: 8, 6, and 4 inches,

Available head: 40 to 100 feet, .

Total length of distributing maing: 9 to 10 wmiles,

Number of water-takers: About 1,400,

. Consumption of water: 250,000 g'x.llona per day.

Averago annual cosb of maintenance and repairs:
$4,000.

Number of ﬁl‘e-pluws- 130,

Design and dimensions of pump and water-plunger:
Tbarrel, 7 inches diametor,

Time punyp ig ran: 19 to 16 hours per day.

Kind of power used: Steam. :

Yonk: '

Population: 13,940 inhabitants.

Style of corporation: Private,

Deseription of dxstmhuhnw reservoir:s 200 by 300 feed; 11 feeh

¥,000 feot,

About;

Pump-

deep.
Bizes of distvibuting maing: 10'to 2 iuches,
Available head: 11 to G0 feet; water-supply deficient.

Total length of distributing mains: 13 miles.
Number of water-takers: 2,800,
Consamption of water: 273,600 gallons per day (estimated),
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Filtering apparatus: Cleaned every § yoavs.

Design and dimensions of pum)p and water-plungor: Made
by Berkenbine, Philadelphin, Pennsylvania, in 1850; round
brass-ring planger, 10 inches diameter, 36 inches stroke, 19
strokes per minute; pump-barrel, 10 inches dinneter, 36
inches stroke.

Time pump is run:  Constantly,

Description of force-main: 3,300 foct long, 90 fuet wise, 10
inches diameter.

Description of water-valves: 8% to 10 inches.

Kind of power nsed: Steam.

Description of Doilers: Return tubular; 00 pounds pross-
ure; evaporated 3,000 gallons in 1R hours; iuel, anthracite
coal.

Deseription of engine: Condonser, 10 inches dinwmeter, 8
stroke, 50 strokes per minute; copunon valves,

Cost of engine and pump: ﬁ;‘»ﬂ,:',)()()‘

TENNESSEE.

feeg

CHATTANOOGA !

Population: 12,892 inhabitants,

Nawme of corporation: Lookout Water Company (private),

‘Water obtained from: Tennessco river.

Cost of dams: §16,000,

Water first introduced: In 1860,

Deseription of main conduit: 12 inches diameter; iron,

Description of distributing reservoir: In fwo  divisions;
can discharge into either from pump, ov supply city with
either, ,

Bizes of distributing maing: 12 to 1} inches,

Available head: 12 feet (nveragoe).

Total length of distribuling mainsg:

Number of water-takers: About 700,

Consumption of water: 1,250,000 gallons per day (estimated),

TPirst cost of water-works: §115,000.

Average annual cost of maintenance and repairg:

Number of fire-plugs: 58,

Design and dimensions of pump and water-plungers: Made
by G. M, Woodward, New York, in 1860 plain double-acting
plungers 3 two, 20 by 8 inches ; two, 16 by 8 inches; one, 16
by 8 inches; 30 strokes per minnte; pump-barvely, 12 and 9
inches diameter,

Time pwnyps isTun: 20 houvs per day.

Description of foree-main: 800 feet long; 158 feet head on
pumy. )

Deseription of water-valves:

Kind of power wsed: Bteam,

Deseription of boilers: 22 fect long, 44 inches diamoter; 4
flnes, two 12 inches and two 20 inches diameter; 50 pounds
pressure ; fuel, soft conl.

Deseription of engines: Simple, high pressure; 16 and R0 inches
diameter, 8 inches stroke, 30 and 50 strolkes per minute;
alide and eceentric valves.

Cost of engines and pumyp : 6,000,

Duty of engine: 3,828,125 foot~pounds daily,

TEXAS.
AusgTin: '

Population: 11,013 inhabitants,

Name of eorporation : City Water Company (private),

Water obtained from: Colorado river.*

Cost of dam:  $10,000.

Water first introduced: Tebruary, 18706,

Description of distributing reservoir: 14,240 feot from pumps;
covers 1 acre; capacity, 2,500,000 gallons; slopes are Jined
with concrete, 8 jnches thick; clevation, 170 feet above
pumps.

Sizes of distributing wains: 10,8, and § inches.

Available head: ' 60 pounds (average).

Total length of distributing mains: About 10 miles,

Number of water-talers: 525,

Congnmption of water: 227,309 gallons per day (exact).

About 12 miles,

$16,050,

Matal,
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Yirst coat of water-works: §80,000,

Average annnal cost of maintenance and repairs:  §13,000,

Number of fire-plugs: 75,

Design and dimensions of pumps and water-plungers: Two,
made by Blake & Co., Boston, Massachusetts, in 18755 buckot-
plangers, G5 strokes per minute; pump-cylinder, 14 by 24
inches. ‘

Time pumps are run: 2,207 hours per year,

Deseription of force-wnin: 14,240 feet Jong ; 80 pounds pressure
on pups,

Deseription of water-valves: Rublier; 5 inches dinmeter,

Kind of power used s  Steam.

Deseription of boilexs: Two; flue; 14 feet lemyg, 48 inches di-
aweter, 55 pounds pressure,

Deseription of engine:  Cylinder, 20 fuches diameter, 24 inches
stroke, 65 sirokes per minnte; Iudlow valves,

Duty of engines: 2,437,600 foot-pounds daily.,

VERMONT,
BonrNaroN:
Population: 11,865 inhabitauts, -

Name of corporation: Burlington Water-Works (wunieipal),

Walter obtained from: Lake Chawnplain,

Water fivst introduced: In 1866,

Discharging capacity: Ilead, 284 feet (averngoe).

Deseription of distributing. reservoir: Embankment; eapa-
city, 8,600,060 to 4,000,000 gallons,

Bizes of distributing maing: 10, 6,4, and 3 inches,

Total length of distributing mains: 26 miles,

Number of water-takers: 2,200,

Consumpiion of water: €00,000 gallons per day.

First cost of water-works: $460,000,

Average annual cost of maintenance and vepairss  §t, 443,

Nuamber of fice-plugs: 138, )

Design and dimensions of pumps and water-plungers: Two;
‘made by . R, Worthingion, Now York, in 1866; plain
plangers, 10 inches diameter, 17 inches strole, 2814 strokes
per minute, )

Time pumps aro run: 10 honrs per day,

Deseription of force-main: 14 mile Iong, 10 inches diameter,

Description of water-valves: 9 inlet and 9 discharge each eyl-
inder ; 3 inches diameter, 4 inch lift,

Kind of power uged: Steam.

.

BurriNgroN~Continued,

Deserviption of boilers: Two munlitubular, 14 feet long, 3%
feet diameter; 44 tubes, 3 inches dinmcter each; 40 pounds
pressure ; fuel, anthraeito coal.

Description of cugine: Compound; high-pressure eylinder
14 inches diameter, fow:-pressuro eylinder 24% inehes dinm-
ofer, 17 inches stroke, 213 strokes per minnto each; slide-
valves; condenser, 14 by 48 inches; air-pump, 9 by 17 inches.

Cost of pumps and engine:  $10,600,

Remarks: Whele pumping plauts in bad condition,

VHIRGENEA.

DanvinLg:

Population: 7,520 inhabitants,

Name of corporation: Danville Water and Gas Works (mnui-
cipal)

Water obtained from: Dan river,

Capacity of resorvoir: 1,500,000 gallons,

Water fiest introduced: In 1875,

Deseription of digtributing veservoir: 165 by 155 feet top, 15

Leet deep s glopa 2 to 1 wade of loose earth, enibhankments -

Tined with hriek, '

Sixes of distributing mains: 10, 8,6, 4, and 3 inches.

Available head @ 10 to 180 feef,

Tatal ength of distributing waing: 8,2 miles,

Number of wider-takers: 3006,

First cost of waterawvorks: $141,500, ‘

Average avnonl eost of maintenanes and repaivs: §6,475 68
In 1880,

Number of five-plugs: 60,

Design and dimensions of pnmp and water-plungers: Made
by I, B, Worthington, Now York, in 1876; fwo plain plung-
ery, 18 inches dinmmeter, 12 inches stroke, 100 to 200 strokes
por minute,

Deseription of force-main: 8,600 feet long 3 80 pounds pressure
on pump,

Deseription of water-valves: Gumyj 2 inches dinmeter,

Kinil of power used: Steam,

Description of boflers: Tubular; 156 feet long, 6 feot dismeoter;
52 flues; 66 ponnds pressure; fuel, wood.

Description of engine: Non-condensing ; 20 inches dinmeter,
12 inches strolke, 100 to 180 strokes per minute. '

Duty of engina: 1,000,000 toot-pounds daily,

’ >
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ARKANSAS,

LitrLe Rock:

Population: 13,138 inhabitants.

Nama of corporation: Little Rock Water Company (private).
Water obinined from: Arkansas river; about to use well in
_aoil, near river, 3 mile above court-house; rest, drive-wells,

Water {irst introduced: In 1878,

Deseription of stand-pipe: 100 fect high, 20 feet diameter;
wrought iron ; one outlet and one inlet; used as surplus over
direet pumping ; filled at night,

Sizeg of distributing mains: 12, 10, 8, G, and 4 inches,

Total length of distributing mains: 5 miles.

Number of water-takers: 300,

Consumption of water: ~About 200,000 gallons per day.

Tirst cost of water-works: Contract was for $100,000,

Average aunual cost of maintenance and repaivs:  §3,000,

Number of five-plugs: 100,

Design and dimmensions of pumps and water-plungers: Two,
double-acting, made by George F, Blake, New Yorlk, in 1878;
piston-plunger, 14 inches diameter, 24 jnches stroke; varies
up to 45 double strokes per minute ; pressure on pumps, about
62 pounds. ‘ k

Time pumps ara vun: One or the other 8 to 10 hours per
day,

Description of force-main: About 300 feet long, 12 inches
diameter, .

Description of water-valves: Drass disks; 24 inlet and 24 dis-
charge; 3 inches diameter; maximum 1ift, § ineh.

Kind of power nsed: Steam, )

Description of boilers: Two, eylindrical; 20 feet long, 48
inehes diameter; 12 tubes, 54 inches dinmeter, in each; 80 to
130 pounds pressure,

Tuel: Pittshurgh coal.

Deseription’ of engine: Iligh-pressure condensing; cylinder,

30 inches diamoter, 24 inches strokeo, up to 45 -double strokes || -

per minute; alide-valves by piston-valve rod; Berkeley con-
densor.
Duty of engine: 1,000,000 gallons daily,

GEORGIA.

AUGUSTA

Poymlation: 21,801 inhabitants.

Name of corporation: Augusts Water-Works (municipal).

Water obtained from:  Savannah river by Augusta canal,

Character and dimensions of dam: 1,700 feet long, 9 feet deep
(averago), 6 feet wide, top ; upstream fall 15 inches lower
than downgtream ; rubblo masonry.

Cost of dam: $30,000.

Water first introdueed :  In 1861,

Description of main condunit: 3845.5 feet long, 20 inches diam-
eber; cast iron.

Discharging eapacity : 9.33 cubie feet per second; head, 17
feot (aveoragoe). -

Description of stand-pipe: Two concontric brick towers 68
feat high, supporting a hoiler-ivon tank 37 feet diameter and
30 foet deop. '

Sizes of distributing mains: 6 and 4 inchea.

Availablo head : 25to 82 pounds; water-supply deficient.

Total langth of distributing maing: 21.61 miles.

728212
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Number of water-takoers: 1,644,

Consumption of water: 81.5gallons perheadperday (estimated)..

Average annual cost of maintenance and repairs: $7,342 78,

Tiltering apparatus: Three settling basins; bricks set on
edgo; capacity, 18,000,000 gallons,

Number of tire-plugs: 163,

Design and dimensions of pump and water-plungors: Made by
1. P. Morris & Co., Philadelphia, Pennsylvania, in 1860 ; two-
DLucket-plungers, 184 inches diameter, 3 feobl stroke, 20
atrokes per minute ; pump-barrel, 3 feet by 18} inchos,

Time pump isrun: Constantly.

Time spentin repairs: 24 hoursper year,

Description of force-main: 2,490 feot long, 16 inches diam-
ater, 38.12 pounds pressure ; 83 feet head on pump,

Kind of power used: Water and steam.

Description of water-wheel: Jonval turbine, 45 horse-power,

11 feet head, 66 revolutions per minute,

Description of boiler: 15 feet long, 4 feet diameter; 63 flaes, 3.
inches (linmeter.

Deseription of engines: Steam, simple, 20 inches diameter,.
24 inches stroke; water, 14 inchos diamoter, 24 inches stroko,.
65 strokes per minute.

SAVANNAIL:

Population: 30,709 inhabitants,

Name of corporation: Savannah Water-Works (municipal),

Water obtained from: Savannah river.

Water first introduced: In 1854.

Description of stand-pipe: Brick tower, b0 feet high, 12-inals
iron Deams on top support o tank of Loiler-ivon 30 feet diam-
oter and 57 feet high.

Sizes of distributing maing: 12, 6, and 4 inches,

Availablo head: About 40 pounds (average); wator-supply de~
ficient, becanse mains are too small.

Total Iength of distributing maing: 22 miles,

Number of water-takers; 2,013,

Consumption of water: 75 gallons per head per day.

Tirst cosb of waler-works: $295,000, )

Average annual cost of maintenance and vepairs: $11,000,

Numhber of fire-plugs: 257,

Design and dimensions of pumps and water-plungers: Mado
by Worthington, one in 1854, and one duplex in 1874 ; plain
plungers, 174 inches diameter, 3 feet stroke, about 40 strolkes.
per minute. :

Time pumps are run:  Constantly.

Deseription of force-mains: Two, each 3,000 feet long; 10 and
12 inches diametoer ; 56 pounds pressuro omn PP,

Deseription of water-valves: Indin-rubber; 7 inches dinm-
cter, 4 inch lift. ‘

Kind of power used: Steam,

Description of hoilers: Roturn tubular; 14 feet long, 48 inches.
diameter; 40 pounds pressure; fuel, wood,

Deseription of engine: Compound condensing ; high-pressuxe
cylinder, 21 inches diameter, 3 feet stroke; expansion eylin-
der, 36 inches dinmeter, 3 foot strolke, 40 strokes per minutef
common D valve,

Cost of pumps and engine: 25,000,

Duty of engine: 45,000,000 foot-pounds daily.

Remarks: Water discolored during freshet by red clay,

¥
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INDIANA.
. Sourtn BEND:

Population: 13,280 inhabitants,

Style of corporation: Municipal.

Water obtained from: Saint Joseph rviver.

Character and dimensions of dam: 600 feet long, 9 feet fall
made of wood

Cost of dam: $100,000.

Water first introduneed : In 1873,

Deseription of stand-pipe: 204 feet high, 5 fost dinmeter.

Bizes of distributing mains: 20, 16, 12, 10,8, and G inches.

Available head : 150 feot,

Total length of distributing mains: 16 miles,

Number of water-talkers: 500,

First cost of water-works: $170,000,

Average annual cost of maintenance and repairs:  About
$3,000.

Number of fire-plugs: 200,

Design and dimensiong of pump and water-plungers: Madoe
by Ilanders & Co., Vergennes, Vermont j plain plangoers, 14
Dby 20 inches, 6 double-acting, taking and discharging water
at each end of eylinder; 20 strokes per minute ; puup-barre],
14 inches diamoter,

Time pump is run: Constantly.

Time spent in repairs: 48 hours per year,

Description of foree-main: 300 feet long, 150 fect hoad on pumyp,

Description of water-valves: Iron, with rubler and brass;
rubber removablo, and brass on seats ; 10 inches dinmeter, 1
toot lift,

Kind of power used: Water.

Desceription of water-wheels: Three (6-inch American turhines,
mado by Stout, Mills, & Temple, Dayton, Ohio; 7 to 9 fech
head; 16 revolutions per minute,

Cost of engine and pumyp: -$4,000,

Terre HAUTS:

Popmlation: 26,042 inhabitants,

Name of corporation: Terre IInute Water-Works Company
(private).

Water obtained from: Wabash river,

Deseription of stand-pipe: Bach pump has a close stand-pipe
28 feot high, 24 inches diamoter, into which all thé water is
pumped ; from thonee, by compressed air, it is foreed into the
mains,

Sizes of distributing maine: 16, 12, 10, 8, 6, and 4 inches.

Available head: 40 pounds (average).

Total length of distributing maing: 1743 g L miles,

Number of woter-takers: 453,

Consumption of water: 900,000 gallons per day (estimated).

Firsb cost of water-works: §300,951.

Avorago anuual cost of maintenance and ropairs;  $6,500,

Piltering apparatus: Coarse gravel in gallery; cleaned twico
pet year. R

Number of fire-plugs: 874, }

Design and dimensions of pnmp and water-plungers: Made
by Clapp & Jones, Hnudson, New York, in 1873; 4 grooved
plungers, 9 inches dinmeter, 36 inches stroke, ¢ to 00 strokes
per minute; pump-barrel, by 36 inches,

Time pumyp isTun: Constantly.

Description of force-main: 16 inches diameter; 40 ponnds
pressure on pump.

Description of water-valves: Clapp’s, patent rubber; 1inch
thick, 4 inches widoe,

Kind of power used: Steam.

Description of boilers: Two; 16 feet long, 44 inches diamoeter;
two 16-inch Aues each; 1 Bubcock & Wileox, 75 horse-power;
fuel, slack conl,

. Description of engines: TFour condensing beam, 20 incles
diameter, 36 inclies stroke, 6 to 60 double strokes per minuio;
common glide cut-off; air-pump, 10 by IS inches; jet-con-
denser.

Cost of engines and pumyp : * $435,000.

Duty of cngines: 45,000,000 foot-pounds daily (average),

FALL RivER

MASSACHUSETTS.

Population: 48,061 inhabitanta,

Nare of corporation: I™all River Water-Works (municipal).

Water obtained from: Waluppa lakes.

Total area of water-shed available: 314 square miles,

Water first infrodneed: In 1874,

Deseription of main conduit: 87 feotlong ; cross-section, 6 foeb
wide ; to crown of each inside radius, 3 feet; brick.

‘ Deacrlptxon of stand-pipes: One 80 foet high, the other 40 feet.

high; onelh 3 feet G inehes diameter ; built of boiler-ivon,

-Bizes of distributing maing: 24 to ¢ inches.

Total length of distributing maing: 52.05 miles,

Number of water-tukers: 2,809,

Congumption of water: 27 gallons perhend per day (estimated).

Fivst cost of water-works: $1,451,364 52,

Averago annual cost of maintenance and repairs: $20,000,

Number of fve-plugs: 537,

Destgn and dimensions of pumps and water-plungers: One,
made by Boston Maehine Company, in 1874, two plungers, 16
inchen dinmetor, 48 inches stroke ; one, duplex Worthington,
1875, plain plunger, 224 inches diamoter, 48 inches stroke;
one, 22 inches diameoter, 48 inches stroke, 4 strokes per minnte,

Timo pumps ave run: Constantly,

Time apent in ropaive: 19 days in 1880,

Description of foree-main: 1,360 feet long ; hoad on low-presy-
ure 1H1 feet, high-pressure 186 foet (average). :

Desoription of water-valves: Rubber; 6 inches diameter, 4
ineh 1ife,

Kind of power used:  Steam,

Description of bollers: Two, roturn tubular, 6 feet 0 Inches by
(G foel long, with 96 tubes, 4 inches dinmeter cach; fuel, Cum-
borland coal.

Deseription of engines: Boston, condonsing ; puppet-valves
operated by camy; alv-puwp, 27 by 203 inches, 83 inches
stroke 3 6 feet 6 inches rubber-top valve; condenser, § by 3:
fect, Worthington compound, 11,0 strokes per minuto; bal-
anco slide-valves.

Cost of engines and pumpa: Boston, $306,700 185 Worthington,,
450,371 24,

Duty of engines: Boston, 23,414,336 foot-ponnds = daily §
60,000,000 Loot-pounds guaranteed. Worthington, 49,014,028
foot-pounds daily ; 5,000,000 foot-ponnds gnaranteed,

NANTUCKTRYT

Population: 3,727 inhabitauts.

Name of corp orutmn : Wannaeomot Water Comipany (prwmte)

Water obtuined from: Wannacomot lake.

Tobal aren of water-shed availablo: 25 acres.

Capacity of resorveir: 50,000 gallons.

Cost of dam: $2,500, ‘

Water first introdueed: In 1870,

Doscription of main conduib: 2 miles long, 8 mehns diameter ;.
cast iron; 104 feet hoad (average).

Deseription of stand-pipe: j-ineh boiler-iron eireular tank, 24
feeb dinmeter, 15 foob decp, 42 foet above ground, on irom
trestle-work, .

Sizes of distributing maing: 6,4, and 2 inchoes,

Availablo licad:  About 90 feet (average),

Total length of diutl-ibutinw maing: About b miles.

Number of water-talkers: 150,

Consumption of water: 60,000 gallons per day (ehtmmted)

Irst cost of water-works: $40,000,

Average annual cost of maintenanco and repairs:  About $600.

Number of five-plugs: 4 ,

Design and dimensions of pumps and water-plangers: One.
made by IL R. Worthington, New York, in 180 two plain
plungers, 14 inehes dinmeter, 10 inches stroke; one made by
@, J°, Blake & Co., Boston, in 1878; two plain plungers, 6
inches dinmeter, 12 inches stroke, 200 strokes per minute.

Thme pumps ave rau:  One punp 5 hours per day,

Deseription of foree-main: 400 feet long, 8 inches diameter;
b4 X .

8 pounds pressure on pumps. 799
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Description of water-valves: Rubber disks.

Kind of power used: Steam,

Description of Doilers: One upright tubular, 15 horse-power;
77 tubes, 2 inches diameter, b feet long; 60 pounds pressure ;
one locomotive, 45 Lorse-powor; 83 tubes, 2 inches diameter,
12 foet long; 60 pounds pressare; fuel, hard coal.

Cost of puep and engine: §1,800,

NEW JERSEY.

BELVIDERE !

Population: 1,773 inhabitants,

Name of corporation: Belvidere Water-Works (private).

Water obtained from : Delasware river.

Water fivst introdnced: In 1878,

Description of main eonduit: 235 foet lJong, 10 inches dinm-
oter cast iron; head, 160 feet (average).

Deseription of stand-pipe: 1060 feos high ; made of hieavy hoiler-
jron, on stona foundation.

Sizes of distribuling mains: 8 6, and 4 inches,

Available head: About 100 feet (average),

Total length of distributing maing:  About 156,000 feot,

Number of water-talkers: 106,

Consnmption of water: 35,000 gallons per day (estimated),

First cost of water-works:  About $40,000,

Number of five-plugs: 18,

Design and dimengions of pump and woter-plungers:  Blake's

duplex pump, made by Blake Manufacturing Company,

Boston and New York, in 18783 two plungers, bucket or
suetion, 8 inches diameter, 12 inches stroke, 100 steoles pexr
minute (average); pump-barrvel, 8 inches diamoter,

Time pump is ran:  Ahout 2 hours per day.

Deseription of forece-main: 164 fect long; 20 pounds pressure
an Puimps.

Deseription of water-valves: Rubber; & inches diameter,
inel Hft,

Kind of power used s Steam,

Desoription of boilers: Tubular; £0 pounds pressure (aver
age) s {uel, No, 8 chestnut conl,

Degeription of engine:  Simple; 14 inches dinmater, 12 inchey
stroke, 100 strokes per minute (average); Blake’s patent
valves, '

Cost of engine and pumps:  About $2,700,

Remarks: Water very pure.

MILLVILLE:

Topulation: 7,660 inhabitonts,

Nao of corporation: Millville Water Company (private).

Water obtainod from: Well.

Water {ivgt introducod :  In 1879,

Deseription of stand-pipe: 128 feot high, 12 feet diamoter,

Hizes of distributing maing: 12, 8, 6, 4, and 3 inches,

Available head: 40 pounds (average),

Total length of distributing maing: 41,304 fuck. .

Number of water-inkers: - 227,

Consumption of water: 150,000 gallons per day (estimated).

Tirgt cost of water-works: $63,620 85,

Average annual cost of maintenance and repaivs:  §1,500,

Number of fire-plugs: 07,

Design and dimensions of pum) and water-plunger: Made by
R. D. Wood & Co., Philadelphia, Pennsylvania; plain donble-
Plunger, 10 by 40 fnches, 16 strokes per minate; pump-harrel
10 by 40 inches,

Time pump isTun: 6 Lours per day.

Deseription of foree-main: 12 inclies diameter; 40 pounds
pressure on pumnp, ‘

Deseription of water-valves: Rubler, 8 inches dlameter, 13
inch 1it.

Xind of power nsed:  Water,

Description of water-wheel: Turbine, 36 inches diameter, made
by R. . Wood & Co.; 21feethead, 115 revolutions pevininute,

Cost of engine and pump:  §6,000.

Remarks: Water slightly colored by vogetable matter in cedar-
SWAIDS, :
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WATER-SUPPLY OF CITIES.

OIEXO.
LaANCASTER:

Population: 6,803 inhabitants.

Name of corporation: Lancaster Water-Works (municipal)

Water obtained from: Hocking canal,

‘Water first introduced: Xn 1877,

Description of stand-pipe: 70 feet high,

Size of distributing mains:  6inclhes,

Available head: 55 pounds (average),

Number of water-takers: 30,

Tirst cost of water-works: §15,000,

Number of fire-plugs: 26,

Design of pump and water-plunger:  Made by Smith, Vail,
& Co., Dayton, Ohio.

Time pump is ran: 1 hour per day,

Description of force-main:  Head, 130 foect; 55 pounds nressure
011 pumps.

Kind of power nged:  Steam,

Deseription of hoiler: Upright, 20 horse-power, 70 pounds
presgsure; fuel, soft coal, ’

Cost of engine and pump:  $1,000,

Romarks: Canal water is untit for use, bubt new works are in
preparation and will he built in 1881,

PENNSYELVANIA.
BRISTOL:

Population: 5,273 inhabitants.

Namwo of corporation: The Dristol Water Company (private),

Water obtuined from: Dulaware river,

Water firgt introduced s Fobroavy, 1875,

Deseription of stand-pipe: 140 feot high above stone founda-
tion, ¢ feet diamneter,

Sizes of distributing maing: 12, 10, 8, and 4 inches,

Available head: 45 pounds (average),

Totul longtly of distributing maing: 3} miles,

Number of water-talers: 246,

Consumption of water: Average pumping, 140,000 gullons;
110,000 gallons ave estimated to go (o railroad company,

IPirat cost of water-works:  §30,450,

Averagoe annual cost of maintenance and repairs:  Ahout §1i0,

Design and dimensions of pomps and water-plungers: Two
dirveet-acting duplex, mads by Worthington, New York, in
1875; 4 plain plungers, 103 inchos dinmeter, 10 inches stroke,
23 gtrokes per minuto (averago),

Time pomups are run:  Aboub 10 hours per day,

Deseription of foree-maint 20 feet Jong, 8 inches diametor,
45 pouwds pregsuro on pumps,

Deseription ol water-valves:  Lubbor, fHinches dimmeder, § ineh
lift.

Kind of power used:  Steam,

Description of boilers;  Return tubulay, 9 feet long, 44 inches
dianeter, 40 pounds pressure 3 fuel, pen coal,

Deseription of engine: Now-condensing, 16 hy 10 inches, 192
strekes per minuto; slide-valve operated by opposite piston

Cogti of engine and pumps:  §5,500,

Duty of engine: 1,600,000 foot-pounds daily,

SOUTH CAROLINA.
CITARLESTON :

Topulation: 49,984 inhabitants, :

Namno of corporation: City Water-Waorks (private).

Water-obtained from: Artesion well, 1,004 fvet decp,

Aren and capacity of reservoir: 3,300,000 gallons,

Water first introdueed: T 1880, .

Description of main conduit: ¢ mile long, 4 feet diametor;
cast iron,

Description of stand-pipo: 76 feet high, 18 fuet dinmeter, 90
feet above pump,

Sizes of distributing maivs: 16, 12, 10, 8, and 6 inches.

_Available heal: G0 to 90 feet ; water-supply deticient during

very dry weather for a few hours duily.

Total length of distributing mains: 16 miles,

Number of water-takers: 500,
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CaarreEsToN—Continued. TEXAS.
Consumption of water: 210,000 gallons per day. Darras:

Tirst cost of water-works: $400,000,

Average annual cost of maintenance and repaivs:  $7,000,

Number of fire-plugs: 208,

Design and dimensions of pump and water-plongers: Mado
by Kunowles Manufacturing Company, New York, in 1880;
plain plungers, 20 strokes por minute; pump-barrel, 20 by
36 inches.

Time pump is run: 3 to 4 hours per day.

Deseription of foree-main: 80 feeb Jong, 20 inehes diamoter ;
head, 00 feot; 33,93 pounds pressure on pump,

Description of water-valves: India-rubler, £ to 1 inch,

Kind of power nsed: Stoam.

Deseription of boilers: 60 pounds pressave; fuel,anthraeito eoal,

Deseription of engine: Compound; high-pressure eylindor 20
inches diameter, 36 inch stroke; low.pressure cylinder, 38
inches diameter, 36 inches stroke ; 32 to 44 strokes per minute ;
Knowles’ valves and condoenser, )

Cost of engine and prunp:  $32,000.

Population: 10,3568 inhabitants,

Namo of corporation: Dallas Water-Bupply Company (pri-
rate). .

Water obtained from: Wells, springs, and Trinity river.

Available head ¢ 40 to 80 feet,

Consumption of water: 114,000 gallons daily,

Tiltering apparatus: Gallery; gravel, nob yeb tested.

Dosign and dimensions of pump and water-plongers; Made
by G, ¥ Blako Manufacturing Company, Chicago and Bos-
tony one Blake plunger 24 inchos; 103 steam-vylindor, 140
water-eylinder; ono Knowles plunger, 10 inches, horizontal,
Rd4-inelt valve; 2l-inch steam-eylinder; pump-barrels, 6 and
10 inehes diameter,

Time pm) is run: 16 hours per day,

“Deseription of water-valves: Rubber, &0 inches diameter, 3

inches 1ifk.
Kind of’ powoer nsed:  Steam. o
Description of engine: Simple, non-condensing.
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WATER-WORKS EMPLOYING SYSTEM OF PUMPING DIRECT INTO DISTRIBUTING MAINS,

CALIFORNIA.

Crco:

Populntion: 3,300 inhabitants.

Name of corporation: Chico Water Company (private).

- Wator obfained from: Well.

‘Wadter first introduced: In 1875,

Sizes of distributing mains: 8, 6, 4, and 3 inches,

Available head: 50 feeb (average).

Total length of distributing mains: § miles.

Number of water-takers: 210,

Congumption of water: 300,000 pallons per day (estimated).

Tirat cost of waber-works: $50,000.

Averngo annual cosb of maintenance and repairs: §4,200,

Number of five-plugs: 30,

Dosign and dimensions of pump: Yooker pump, made by
Garrett & Co., San Francisco, in 1875~78; plain plunger,
with metallic packing, 160 strokes per minute; pump-barrels,
2 and 8 inchos diamotor,

Timo puwup is ran: 10 hours por day.

Time spent in ropairs: 150 hours per yoar,

Deseription of foree-main: 3,000 foob long, 8 inches diameoter;
22% to 26 pounds pressure on pump.

Deseription of water-valves: Rubber, 6 inches diamoter, 13
inel lift,

Kind of power nsed: Steam,

Description of Doilers: Two, 16 feet long, 42 inches dinmeter,
40 to 60 pounds pressure ; fuel, woodl.

Doscription of engines: 10 inches diameter, 16 inches stroke;
20 inches diamoter, 24 inches stroke,

Cost of engines and pumps:  §4,500,

" SACRAMENTO ¢

Topulation: 21,420 inhabitants,

Namo of corporation: Sacramento City Water-Works (muni-
cipal).

Water obtained from: Sacramento river.

Total aren of water-shed available: 18,000 square miles,

Water first introdwced: April, 1854,

Sizes of distributing mains: 20 to 3 incliea.

Available head: 40 pounds (averago),

Total length of distributing mains:  About 25 miles,

Number of water-talers: 8,900,

First cost of water-works: $300,000,

Averago annual cost of maintenanes and repaivs:  §25,000,

- Number of fire-plugs: 277,

Desipn and dimensions of pumps: One set, made by IHolly
Manufacturing Company, Lockport, New York; piston typo
water-plnnger, double-acting, 10 inches diameter, 27} inches

- sbroke, 75 to 80 strokes per minute; one Stevens, huilt by
Central Pacific Railroad Company, Sacramento, California;
plunger, 80 inches etroke, 24 inches diameter, 28 to 30
stroles per minute; pump-barrels: ¥olly, 10 by 35 inches;
Stevens, 24 hy 90 inches; head on pumpa, 92,16 feet.

Time pmmnps nre run:  Constantly.

Doseription of water-valvey: Stevens, rubber, § inch thiek, 7
by 14 inches; Holly, iron plates, shod with rubber, 5 hy 11
inches, 1 inch lift,

Kind of power used ; Steam.

732216 ' !

SacraMeENTO—Continued,

Doseription of hoilers: Threo tubular, 16 feet long, G0 inches
diametoer; 58 tubes, 4 inckes diameter; 75 pounds ‘prcssu“ro;
fuel, gas-colke.

Description of engines: Holly, non-condensing, condensing,
and compound; 16 inches dinmeter, 27% inches stroke, 75 to
80 strokes per minute; plain valves, with puppet cut-off;
Stovens, condensing, 36 inches diametor, 80 inches sfroke, 28
to 30 strokes per minute ; balanced slide-valves; 2 air-pumps,
16 Ly 20 inclies and 20 by 24 inches; condonsors for botl,

Cost of pumps and ¢ngines: Iolly, $58,000; Stovens, §30,000,

Duty of engines: 1,000,000 foot-pounds per bushel of coke
daily.

Remarks: The advantages of direct pumping aro that pressurs
can be controlled, hut when pumps stop working, the supply is
also stopped,

COLORADO.
Dexver:

Population: 35,620 inhabitants,

Namo of ecorporation; City Water Company (private).

Water obtained from: South Platte river,

Character and dimensions of dam: Dam across river, 3 miles
south of Denver.

Cosb of dnm:  $100,000.

Water first introduced: In 1870,

Deseription of main condnit: Canal, 2 mileslong, 28 feet fall,

Sizes of distributing mains: 20 to 3 inches,

Total length of distributing maing: 35 miles,

Number of water-takers: 2,500,

Consumption of water: 70 gallons per head per day (exaet),

Tirst cost of water-worke: $600,000,

Averago annual cost of maintenance and repaire:  §25,000,

‘Filteving apparatus: Gallery, 30 by 10 feot; sidos and ends, 8
feet through; filled with sand and gravel ; elenned onee o year,

Number of fire-plugs: 300,

Design and dimensions of pumps and water-plungers:  Mado
by Holly Manufacturing Company, Lockport, Now Yok, 1874;
six Dbucket-plungers, 16 inches dinmoter, 16 inches stroke, 30
strokes per minute,

Time pumps aro run: Constantly,

Description of forco-main: BO pounds pressure on pups;
domestie, 135 ponnds pressure on pumps,

Deseription of water-valves: OWl works, elack ; new works,
rubber diska.

Kind of power nsed: Steam and water,

Desceription of water-wheels: Two American turbines, made
by Stount, Mills, & Temple, Dayton, Ohio; 54 inches dinmotor
30 foet lread, 115 revolutions per minute,

Deseription of hoilers: Tubular, 54 inches diameter, 18 foeeb
long; 16 flues, G inchies dimmeter sach; 7 pounds of water to
1 pound of eoal ; fuel, slack conl, '

Deseription of engines: Compound; two 10 inches diameter,
27 inches stroke; one, 18 inchoes diametar, 27 inches stroko;
ono 25 inchey diameter, 30 inches stroko; 16 to 115 strokes
per minute (double); ol works, slide- and puppet-valves;
new works, puppet, operated by Frencll eums; jot-condenser,

Cost of engines and pumps:  §100,000,
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PuesLo:

Population: 3,217 inhabibants.

Name of corporation: Pueblo City Water-Works (munieipal).

Water obtained from:  Arkansas river.

Water first introduced: November, 1874,

Sizes of distributing maing: 12,8, 6, and 4 inches.

Total length of distributing maing: G} miles.

Number of water-takers: 350,

Consumption of water: 375,000 gallous per day (estimated).

First cost of water-works: $120,000,

Average annnal cost of maintenance and vepairs: $G6,500.

Filtering apparatus: Well, 50 feet diameter; gravel; cleaned
ones a year; settling resorvoir being constructad, 100 by 500
feet,

Number of fire-plugs: 66.

Design and dimensions of pump and waler-plungers: Mado
by Holly Manufacturing Company, Lockport, New Yorl,
1874 ; four double-acting piston-plungers, 6% inches diam-
etor, 21 inches stroke, 10 strokes per minute ; pump-barrel, 6§
by 21 inches, )

Time pumyp is run:  Constantly.

Deseription of foreo-maind 6} miles long; head, 100 feot on
puwmp. '

Description of water-valves: Rubber, §inches Iong, 2 inches
diameter, § ineh lift,

Kind of power used :  Steam,

Description of bollars: Two returnflue, 12 foet long, 56
inches dinmeter; 41 tubes, 4 inches dinmeter oach, 7 pounds
pressure ; fnel, sereenings from lgnife coals

Deseription of engine: Usually compound, four cylinders,
10 inches dinmeter, 21 inches stroke, R0 strokes por minutoe ;
slide, also a varinble cut-off valve; two air-pumps, 10 inches
diameter, 12 inches stroke; jet-condenser,

Cost of ongine and pump: $28,000.

Duty ofengine: 38,000,000 foot-pounds to 100 pounds cohl daily,

Remarks: The advantage of direet pumping into main is the
control of pressure,

GRORGIA.

ATLANTA @

Population: 37,400 inhabitants.

Name of corporation: Atlanta Water-Works (mumcxpn,l)

‘Water obtained from: Two small sfreams,

Capacity of reservoir: 258,000,000 gallons,

Character and dimensions of dam; 46 feet high, 300 feot wide
at base, 12 feet wide at top; earth, with puddle Wtb]l in
center,

Cost of Qam: $46,997 40.

Water first introduced:. In 1875,

Bizes of distributing maing: 12 o 4 inches.

Available head: 90 to 100 feet ; water-supply delicient.

Total length of distributing maina: 14 miles.

Number of water-takers: 1,270,

Consumption of swater: 2,250,000 gnllons per day (average
exact). ’

Iirst cost of water-works: §350,000.

Average annual cost of maintenance and repairs: About
$3,500. ‘

Number of five-plugs: 221

Degign and dimensions of pump and water-plunger: Made

Ly Holly Manufacturing Company, Lockport, New York; |

plain plunger, 7} inches diametor, 97 inches stroke ; stroltes
per minute vary; pump-barrel, 7 to 27 incles.

Time pnmyp is ran: Constantly.

Description of forcé-main: 8% mileslong, 16 inches diamoter;
110 pounds pressure on pump.

Description of water-valves: Clack; 2 by 6inchos, § mell 1ift,

Kind of power uged: Steam.

Description of boilers: Threo tubular, 8 pounds pressure;
fael, bituminous coal.

Description of engine: Compound ; 20 to 60 strokes per min-
ute ; slide-valves, with balance cut-off; jet-condenser.

ATLANT A—Continued.
Cost of ongines and pumps:  §50,000.
Duty of engine: About 55,000,000 foot-pounds daily,
Romarks: Thoe advantage of pumping direct into distributing
maing is (1) less firsb cost; (2) no greater cost to operata,

ILLINOGES.
Drosrun:

Population: 0,547 inhabitants,

Style of corporation: Municipal,

Water obiained from: Sangamon river,

Water firgt introduced : In 1871

Desoription of main conduit: 300 fect long, 24 inches diameter;
eagt iron,

Discharging capacity: 17,000,000 gallous per 24 hours; 6 foet
head (averago). i

Sizes of distribnting mains: 12, 8, 6, 4, 2, and 14 inches,’

Available head: 150 {feeh (average).

Tatul length of distribnting mains: 50,554 feet.

Numbor of wator-takers: 875,

Tirst cost of wator-works: $75,000,

Averago annual cost of maintenance and repairs:  About 5,000,

iltoring apparatus : Gallery, 500 foet long, 4 feet below bed of
river; 10 feot wide; G-foot wall, with brick areh; filled with
gravel,

Numbor of fire-plugs: 00,

Design and dimoensions of pups and water-plungers: Made
by Cameron, Now York; plain plunger, 12 inches diameter,
3 foot stroke, 16 to 30 stroles per minufo; pump-barrel, 12
inehoy diamoter.

Time punps aro run:  Constantly.

Deseription of foreo-main: 5,280 feet long, 12 inches diameter;
70 pounds prossure on pumps,

Degeription of water-valves: Plain; 12, 6, and 4 inches.

Kind of power useds  Stoam,

Deseription of hoilors:  One tubular, 14 foot loug; one flue, 20
foet long; b flues; 70 pounds pregsuro.

Description of etigine: Non-condensing, simple; 18 inches dia-
metor, 8 feet stroke, 16 to 20 strolkoes por minute; globe-
valves; common pir-chamber,

Cost of engines and pumps:  Two Cameron, $3,000.

Duty of ongines: 432,000 gallons in 24 hours, each pamp,
daily; 864,000 gallons in 24 hours, each pump, guaranteed.
Remarks: The advantage of pumping direct to mains consists

in groat pressare in easo of five,
GENESRO

Topulation: - 3,618 inhabitants,

Stylo of corparation: Municipal.

Water obtained from: Well, v

Area and capncity of reserveir: 235 by 65 feet, 13 feet deop;
120,000 gallons.

Cost of dam:  $1,000.

Wator fivegt introduced: October, 1879,

Deseription of distributing ehamber: § feet dinmetor, 12 foeb
high; air-light ; mado of boiler-iron; pumyp diseharges into
this chamboer, and mains are connected with it

Sizes of distributing mains: 8, 6, and 4 inches,

Available head : 80 pounds (average}.

Total length of distributing mains:  About 13 mile.

Number of water-takera: G0,

TFirst cost of wator-works: $14,500.

Average annual cost of maintenance and ropairs:  $1,025.

Number of fire-plugs: 14,

Design and dimensions of pump and waber-plungers: Per-
kins, made by William Orten Manufacturing Company,
Sterling, Nlinois; 2 plain plungers, 12 by 8 inches dismeter,
150 strokes per minute.

Time pump is run: Constantly.

Doseription of force-main: 30 pounds pressure on pump.

Description of water-valves: Arca exceeds water-plangers;
made of rubber, % inch lift.

Kind of power used: Steam,
: 733
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Deseription of boilers: Two horizontal tubular, 12 feot long,
42 inclies diameter; fuel, soft coal.

Deseiiption of engine: Non-condensing, single or duplex; 14
by 12 inches, 8 to 150 or 200 strokes per minute; common
slide-valves,

Cost of engine and pump:  $1,700

Duty of engine: 1,000,000 gallons in 24 hours (daily).

Remarks: The advantage of pumping divect to distributing
mains i control of pressuro.

HYyDE PARK :

Topulation: 15,716 inbabitants.

Name of corporation: IIyde Park Water-Works (munieipal),

Water obtained from: Lako Michigan,

" Water first introduced :  In Sepfember, 1874,

Deseription of main conduit: 1,700 feot long, 16 inches diam-
otoer,

Sizes, of dntrlbutmg mains: 16 to 4 inches.

Available head s 110 fect (averago).

Total length of distributing maing:  About 29 miles,

Number of water-takers: 1,350,

Consumption of water:. 1,226,134,4:5 gallons per year (uxact).

First cost of water-works: §400,000,

Annnal eost of maintonance and ropaivs;  §0,024 13 in 1880.

Number of firo-plugs: 147,

Design and dimensions of pumps and water-plungors: Made by
Tolly Manufacturing Company, Lockport, Now York; 4 pis-
ton-pumps, 0F inches diameter, 24 inches stroke, 10 to 40
sbrokes per minute; pumyp-barrel, 0F by 32 inches; one, mndo
by Knowles, Now York, plain plunger, 20 inchos dinmetor, 36
inches stroke, 15 to 25 auokcm per minute; pamp-barrel, 12
inches long.

Timo pumps are run:  Constantly. .

Time spent in repairs: 250 hours per year,

Description of foree-main: * 1f mile long, 16 inches diamotor,

Deseription of water-valves: Holly, ledther-faced hinge, 9 by
4 inches, 1} inch 1ifh; Knowles, vabber disks, 3} inches diam-
eter, % inel lift,

Kind of power used:  Steam.

Deseription of hoilers: Tubular, 16 feet long, 6 feot diameter,
75 pounds pressure; 7% pounds water to 1 pound coal; fuel,
Indiana blosk bituminons coal.

Daegeription of engines: Ilolly, non.condeusing, conlensing,
or compound, ot willy four cylinders, 14 by 24 inches, 10
to 40 strokes por minute ; D-valvo, puppet cut-off; two air-
pumps, 14 inches diameter, 18 inches stroke; jot-condenser,
Knowles, compound ; high-pressuve gylinder 20 inches diam-
cter, low-pressure cylinder #8 inches dinmetor, 3¢ inches
stroko, 15 to 25 strokes per minuto; two air-pumps, 8 inches
diameter, 18 inehes siroke; D-valves worked by piston; jet-
condlenser,

Cost of engines and pumps: - $40,000,

Duty of engines: 30,210,000 'foot-pounds daily; Ixnowlos,
60,000,000 foot-pounds gum‘uutccd

Rcm'ul;s: The advantages of pumping direct mto maing are
cheapness of cohstruction, and no fire-ongines.—Water-works
to point of disiribution built and maintained in common with
the town of Luke, Illinois,

© LaAKEm:

Population: 18,330 inhabitants.
Style of corporation: Municipal,
Water obtained from: Lalke Michigan,
Water first introdueed : In 1874,
Deseription of main condait; 16 inches in dianmeoter,
Discharging capneity: 6,000,000 gallons,
Sizes of distributing mains: 1%, 10, 8, 6, 4, and 3 inches,
- Available head: 20 ponnds (averagoe); watér-supply doficient,
Total length of distributing mains: 70 miles.
Number of water-takers: 2,400,
Consumption of water: About 1560 gallous per head per day
(estimated).
Tivsb cost of water-works: §700,000,

Averago annual cost of maintenance and repairs: $18,000.

Number of fire-plugs: 300,

Dosign and dimensions of pumps and water-plungers: Mado
Dy Holly Manufacturing Company, piston-plunger, and, made
by Knowles, plain 1)1unn-e1” 22 strokes per minnte; pumy-

barrel, 9 by 20 inches,

Time pumps are run: Constantly,

Description of force-main: 8miles long, 16 inches diameter,
G0 pounds prossure on pumps.

Deseription of water-valves: Ilolly, foot-valves, 4 fuet by 7
inches ; Knowles, rubber, 4 inches,

Kind of power used: Steam.

Dcseription of boilers:  Tubular, 60 pounds pressuro; fuel,
Indiana block bitumineus coal,

Description of engine: Compound, H2 strokes per minute; slide.
valves: ordinary air-pump; jet-condenser,

Cost of engine and prunps:  §50,000,

Duty of engine: 28,000,000 foot-pounds daily; 60,000,000 foot-
pounds guaranteed.

Remarks: Water-works ¢to point of distribution Duilt and
maintained in common with the town of HMyde Tark,
Iliyois,

MorING ;

Population: 7,800 inhabitants,

Stylo of corporation: Municipal,

Whater obtained from: Mississippi river, abovo government
dam, ‘

Waiter first introduced :  Tn 1877

Description of main condnits 600 feet long, 12 inches dinmeter;
cast ivon. )

Discharging capacity 1 100 pounds steamn will disclinrge 1,000
gallons per minute.

Sizes of distributing maing: 8 and 4 inches,

Avallable head: 100 pounds (average).

Total length of distributing maing: 3,727 fect and 6,373 feet,

Number of water-talkers: 62, :

Consumption of water: 720,000 gallons in 21 hours (eati-
mated),

Trixst cost of waler-works: 12,000,

Average annual cost of maintenaneo and repairs:  §300.

Numbher of fire-plugs: 47,

Dosign and dimonsions of pumps and water-plungers: Qno
Knowles and two Worthington duplex; two plain plungoers,
10 inehes disneter, 24 inches stroke, 160 strokes per minute;
pump-barrels, 10 inches each,

Timae pumps ave runt 24 hours por day,

Degeription of force-main: 50 pounds pressuro on pumnps,

Deseription of water-valves: Vuleaunized rubber, 3 inches di-
ameter, 4 ineh Jift.

Kind of power used :  Steam,

Location of boilers: TLocated at saw-mill of Dunuock, (:nu]d
& Co.

Deseription of engine’s  Simple, non-condensing; 18 inches
dianmeter, 24 inclies stroke, 150 strokes per minute; Knowles
petent valves.

Cost of engine and pumps;  §2,300,

Bemarks: The advantago of pumping divect into distributing
maing is perfeet control of pressure j the disadvantage is that
witar is logs pure.

RAVENSWOOD ¢ .

Population: 485 inhabitants,

Style of eorporations Municipal,

Water obtained from: Lake Michigan,

Wator first introduced: In May, 1870,

Sizes of distributing mains: 14 to 4 inches,

Available Lead: 40 pounds (averago),

Total length of distributing maing: 21 miles,
Consumption of water: 500,000 gallous per day (estimnted).
Tivst cost of water-works: §200,000,

Averago annual cost of maintenanes and repairs:  §5,000,
Number of five-plugs: 78,
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Design and dimensiong of pump and water-plongers: Made
by Tlanders, Vergonnes, Vermont; plain plungers, b to 35
strokes per minute; pump-bLarrels: No, 1, 20 by 14 inches;
‘No. 2, 30 by 12 inches.

Time pump is run: Constantly.

Description of foree-main: 25 miles long, 14 to 4 inches diam-
eter.

Deseription of wafer-valves: Hard rubber,

Kind of power used: Steam.

Deseription of boilers: Two tubulm‘ 16 feet Jong;
80 pounds pressure,

Deseription of engines:  Condensing ; one set 20 by 14 inches ;
one seb Harris-Corliss, 20 by 14 inches; 20 strokes per min-
ute; No. 1, slide.valves; two single-acbing air-pumps; No,
2, Corliss valve, drop cut-ofl'; one donble-neting niv-pumyp
Jjut-condenser,

Cost of engines and pump :

RocusLLi:

Population: 1,803 inhabitants.

Style of corporation: Municipal,

Water obbained from: Watoer-ghed, fod by springs.

Capacity of reservoir: 7,000,000 gallons,

Wator flest introduced :  In 1877,

Sizes of distribufing maing: 8 and 6 inches.

Availablo head: 40 ponnds (averngo),

Total length of distributing mains: 8,500 fock,

Number of water-takoers: 70,

Pirst cost of water-worke: $16,000.

Average annual cost of maintenanco and repairs;

Number of five-plugs: 24,

Design and dimenslons of pumps and water-plungers: Two;
madeby Worthington ; duplex, 16 by 10 by 104 inches; bueket-
planger, 4 inches; 10} inehes; 300 strokes per yuinute,

Time pmunps are run: 16 hours per day,

Deseription of force-main: 4,335 feet long,

Deseription of water-valves: Rubber and spiral springs, 2}
inches diameter; 1ift, small,

Kind of power used; Steaw,

Deseription of DLoilers: One horizontal; 39 4-incl flues; 14
feet long, 50 inches diameter; one 50 horse-power Firmenick,

Deseription of engine: Non-condensing; 16 inechoes dinmeter,
10 inches stroke. .

Cost of engine and pumps:  §3,000.

Duty of engine: 800 gallons per minute caeh, daily; 1,000
gallons per winute guarantooed,

STOCKYARD STATION:

Population: 4,400 inhabitants.

Name of corporation: Town Lake (municipal),

Water obtamed from: Lake Michigan,

Water first introdneed: In 1874,

Description of main conduit: 16 inches diametor,

Discharging capacity: 6,000,000 gallons; 110 pounds pressure
(average).

Sizes of distributing mains: 12, 10, 8, 6, 4, and 3 inches,

Availablo head: 20 pounds (average); water-supply deflcient,

Total length of distributing mainsg: 70 miles,

Number of water-takerss 2,400,

Consumptionof water: 150 gallonsperhead per day (estimated).

First cost of water-works: $760,000.

Average annual cost of maintenance and repairs:

\Iumber of fire-plugs: 800,

Design and dimensions of puwmps and wuter~p]ungem Made
by Holly Manufacturing Company, piston-plunger; made by
Knowles, plain plungu'; 22 strokes per minnie; pump-
barrels, 9 by 20 inches,

Time pumps are run: Constantly.

Time speut in repairs; None,

Description of force-main: 8 miles long, 6 inches dmweter
head, 60 pounds (average) on pumps.

-Duscnptmn of water-valves: Foot-valves—Iolly, 4 by 7inches;
Knowles, rubber, 4 inches.

50 flnos;

#25,000,

$2,000.

§18,000,
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Kind of powor used: Steam.

Description of boilers Tabular, 60 pounds pressure; 7% pounds
water to 1 pound coal; fuel, Iudmn a bloek Lituminouns coal,

Deseription of engine: Compound; 52 strokes per minute;
slide-valves; conumon air-pump; jet- condenser

Cost of engine and pumps:  §50,000,

Duty of engine: 28,000,000 gallons daily.

Remarks: The advantags of pumping direet to maing is the
saving of stand-pipe.

Syeanonn:

Population: 3,028 inhabitants,

Name of (-orpomtmn : Syenmare Water-Works (municipal),

Water obtained from:  ‘Well,

Water first intvodneed : In 1876,

Size of distributing maing: 10 inches,

First cost of water-works:  About §25,000,

Number of fire-plugs: 15,

Design of puap and water-plunger:
Massachusetts, 1875,

Kind of power nsod * Stoam,

Cogt of engine and pump s §2,000,

Blake pumyp, Boston,

INDIANA.

Brazin:

Population: 84441 inhabitanty,

Stylo of corporation: Munieipal.

Water obtained from: Well,

Total arca of wator-shed availablo:

Water first introduced; In 1875,

Denvription of rescrvoirs A well, 25 feet in dinmeten

Sizo of distributing maing: 8 inches,

Total length of distributing waing:  About 24 miles,

Number of water-takors:  About 50,

Consumption ofwater: 22 gnllons por head por day (estimated).

Tirst cost of water-works: 28,600,

Averngo annual cost of maintenance and repairs ;

Number of five-plugs: 22,

Dogign and. dimensions of pump and water-plainger: Made by
Doann Brothers, Indianapolis, Indiane; plain plunger, 10
inehies dinmceter; 15 strokes per minunie; pomp-barrel, 10
inches diameter,

Time pump is run: 18 houars per day.

Time spent in repairs:  ¥8 hours por year.

Diogeription of water-valves: Guam j 6 inehes diameter, 13 ineh
1ift,

Kind of power used :  Bleam.

Degeription of boilers: Tubular, 14 feet long; 40 pounds
pressure 3 fasl, the slack of bloek conl.

Description ol engine: Non-condensing; 16 inches dimneter,
18 inches stmke, 15 strokes per minute; throttle-valves,

Cost of engine and pump:  About $12,000,

COLUMBUS |
Topulation:
Nawe of corporation:
Water obfained from: White river,

Water first introduced : In 1871

Sizes of distributing mains: 10,8, and 6 inches,

Total length of distributing mains: B8 miles,

Number of water-bakers: 200,

Firat cost of wabor-works: $80,000,

Averago annual cost of maintenanes and 1epmw' 75,000,

1' ﬁteung apparatns: Gallery, 500 feot long, 16 feet wide, 16 feat
deep, filled with gravel, imbedded 4 feet below hottom of
viver; sides and top closed; no cleaning, :

13 acres

About §1,400,

4,813 inhabiftants,
Columbus Water-Works (municipal).

* Number of five-plugs: 80,

Design and dimensions of pumyp and water-planger:  Mado by
Tolly Manufacturing Company, Lockport, New Yorlk ; plain
planger, 12 inches diomoter, 24 inches stroke, 10 to 20 strokes
per minute,

Timo pnmp is used:

Time spent in repairs:

Coustantly,
150 houras per year. ]
735
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‘Corumbus—Continued,

Kind of power nsed: Steam.

Description of boilers: Two; 14 feet long, 48 inches diam-
eter; 48 flnes,

Description of engino: Condensing, simple; 14 inches diam-
oter, 2 feet stroke, 40 strokes per minuto; direct-acting
glide-valves,

Cost of engine and pump:  §$45,000.

COXNERSVILLE !

Population: 3,228 inhabitants

Namo of corporation: Conmersvills ITydraulic Compauy

Water obtained from: White Water river.

Character and dimensions of dam: G600 fvet long, 6 feet high;
frame. :

Water fivab introduced: In 1869,

Sizes of distributing mains: 8,6, and 4 inches.

Available head: 18 feeb (average).

Total length of distributing mains: About 4 miles,

Number of water-talkers: 3826, .

Consumption of water: 1,000,000 gallous per day (estimated).

Tirgt cogt of water-works: $42,000. .

Average annual cost of maintenance andrepairs:  About $5,000.

Number of fire-plugs: 50,

Design and dimensions of pump and water-plunger: Double
8-inch rotary pump.

Time pumyp is run:  Coustantly.

Timo spent in repairs:  Ono month per year,

Description of foree-main: 3 miles long, 8, 0, and 4 inches
diameter; 20 pounds pressuro on pump,

Kind of power used: Water, )

Description of water-wheels: Two turbines, one Holly, aud one
Iiclipse, 30 and 30 inches dinmoter, made Ly Picrco Manu-
facturing Company ;- 14 feet head, 150 revolutions per minute,

Remarks: Water is from canal, and, of course, not good for
drinking, but auswers the purposs it is generally put to.

FVYANSVILLE:

Topulation: 29,280 inhabitants.

‘Namo of corporation: Bvanaville Water-Works (munieipal).
“Water obtained from: Olio river,

Water fixst introduced: June, 1872,

Dogeription of main conduit: 2,300 fect long, 24 inches dia-
moter; casb iron,

Sizes of distributing mains: 20 and 12 inches.

Total longth of distributing mains: 25 niles,

Number of water-takers: 1,306,

First cost of water-works: $328,319 06,

Filtering systemn: Sand and gravel,

Numbor of fire-plugs: 228,

Design and dimensions of pump and water-plungera: Made by
Tolly Manufacturing Company, Lockport, Now York; four
bucket-plungers, 86 inches diameter, I8 inches strolke, double-
acting, 10 strokes per minute; pump-barrel, 18 by 36 inches.

Time pump is run: Constantly.

Description of force-main: Head, 1564 feot on pump,

Deseription of water-valves: Four; rubber; 8inches diameter,
13 ineh 1ift,

Kind of power used: Steam.

Description of boilers: Four; 16 feel long, 4 foot diameter; 12
flues, 6 inches cach; 90 pounds pressurc; 8.85 pounds of
water to 1 pound coal; fuel, anthracite coal.

Description of engine: Compound condensing; high-pressure
eylinder 24 inches diameter, low-pressure cylinder 41 inches
diameter, 36 inches stroke; balanced puppet operated by
cams; Buckley injector condenser

Cost of engine and pump: $26,000,

Duty of engine: 88,000,000 foet-pounds daily; 80,000,000 foot-
pounds gnaranteed.

LOGANSEORT @

Population: 11,198 inhabitants.’
8tyle of corporation: Muniecipal,
‘Water obtained {from: el river;

Total area of water-shed available: 3,600 square miles,
736, '

WATER-SUPPLY OF CITIES.

LogAxsrorT—Continued.

Character and dimension of dam: 500 feet long, 6 fect deep
(average); wooden,

Cost of dam: §7,000.

Water first introduced : In 1870,

Description of main conduit:- 2,000 feot long, 20 inches diam-
eter; costiron,

Discharging capacity: 3,000,000 gallons per 24 hours,

Sizes of distributing mains: 20,16, 12, 10,8,6,4, and 2 inches,

Available head: 40 pounds (average).

Total length of distributing mains: 10} miles.

Number of water-takers: 400,

Consumption of water: 500,000 gallons per day (ostmmled)

First cost of water-works: ‘4180 000,

Average annual cost of maintenance and repaira: §25,000,

Number of fire-plugs: 84,

Design and dimensions of pumps and water-plungers: Made by
Copo & Maxwell, Hamilton, Ohio; 4 piston-pumps, 11 inches
diameter, 24 inches stroke ; pump-barrel, 11 by 24 inches,

Time pumps ave run:  Constantly,

Description of water-valves: Rubbor, 6} by 1 inch thick,

Kind of power used: Steam and water.

Description of water-wheels: 3 Littlo Giant turbines; two
54 inches, one 42 inches; 11 feet head.

Description of boilers: Two; 12 feot long, 02 inches diam-
oter; 100 tubes, 2% inches diameoter.

Description of engines: Componnd ; two 10 inches and two 20
inches, 8-inch erank, 14 strokes per minnto ; slide eccontric
valves.

Cost of engines mul pumps : $21,000.

Duty of engines: 8,370,535 foot- 1)01111('[‘; daily; 4 tons coal per
day.

Marrox:

Population: 3,182 inhabitants,

Name of cmpommon + Marion Water-Works (mumolpnl)

Water obtained from: Flowing river,

‘Water firgt infroduced : In 1877.

Sizes of distributing maing: 12,8, 6, and 4 inches.

Available head: 40 pounds (average),

Total length of distributing maing: 7 miles.

Number of water-takers; 300,

Consumption of water: 336,000 gallons per day (estimated).

Trirst cost of water-works: §34,000,

Nuwmber of fire-plugs: 44,

Design and dimensions of pump and water-plungoers: Mads
by Deano Brothers, Indianapolis, Indiana; two plain plun-
gers, 10 inches diameter, 14} inches stroke, 8 strokes por
minute ; pump-barrel, 14} by 10 inches.

Time pumop isrun: Constantly.

Description of force-main: § mile long, 12 inches djameter,
40 pounds pressure on pumps. ) :

Desecription of water-valves: Rulber, 6 inches.

Kind of power used: Steawm.

Description of boilers: 13- feot long, 48 inches diametor, 35
pounds pressure ; fuel, Pittsburgh coal.

Description'of engine: Duplex, 18 inches diameter, 14 incles
stroke ; 8 strokes per minute ; independent cut-off, double
valve,

Cost of engine and pump: $4,000.

Duty of engine: 405,000 gallons per day.

UnIoN CI1TY : )

Population: 2,478 inhabitants.

Style of corporation: Municipal.

Water obtained from: Well,

‘Water first introduced: January, 1874,

Description of main conduit: 10 inches diameter; wood, conted
with coal-tar or asphaltum and bound with stmp-lrou.

Sizes of distribubing mains: 10, 8, 6, and 4 inches,

" Available head: 60 to 70 pounds,

Number of water-takers: 167,

Consumption of water: 150,000 gallons per day (estimated).

First cost of water-works: §50,000.

T Y
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Average apnnal cost of maintenance and repairs: $2,700 to°

$3,500.

Number of fire-plugs: 20,

Design and dimensions of pump and water-plungers: Deane
Brothers, makers, Indianapolis, 1873 ; plain plungers.

Tiwe pumnp is run: Constantly.

Kind of power used: Steam,

Description of boilers: Tubular, G0 to 70 pounds pressure ; fusl,
Hocking Valley and Pittsburgh coal,

TOWA.
CEDAR Rarips:

Population: 10,104 inhabitants.

Name of corporation: Cedar Rapids Water Company (private).

Water obtained from: Cedar river,

Water firdt introdnced: In 1875,

Sizes of distributing mains: 16 to 4 incles,

Total length of distributing maing: 74 miles,

Number of water-takers: 330,

Consumption of water: 600,000 gallons per day (estimated),

Trirst cost of water-works: §119,245.

Average annual cost of maintenance and ropairs: §13,000,

Number of five-plugs: 76,

Design and dimensions of pumps and water-plungers: Made
by McGowan Pump Company, Cineinnati, Ohio, 1875; 4 du-
plex double-neting plungoers ; 2 eylinders, 30 inches dinmetor,
30 inches stroke; 2 eylinders, 10 inches dinmoter, 24 inches
strole; two 20 and two 40 strokes per minute; pump-barrels,
10 by 24 inches and 14 by 30 inches.

Time pumps are run: Constantly,

Time spent in repairs: 230 hours per year,

Deseription of force-main: 1,600 fect long, 16 inches diamotor,
60 pounds pressnre on pumps.

Description of water-valves: Disk, in ¢ eylinders, 8 inches
diamater, 1 inch lift; clapped in 2 cylinders, 6 feet by 9 inches,
3 inclies ift.

Kind of power used: Steam.

Deseription of boilers: ‘T'wo, tubular, 14 feet long, 60 inchos
diameter, 70 pounds presyure ; fuel, bituminons coal.

Deseription of engines: One compound condensing, 26 by 30
inches, and 28 by 30 inches; 20 strokes per minute; 1 piston-
valve; 1 condensing or non-condensing, 16 inches diamotor,
24 inches stroke, 40 strokes perminute; 1 slide-valve; piston
air-pamp, and jet-condenser, 100 gallons per minuto.

Cost of ongines and pumps:  §21,760,

Duty of engines: 600,000 gullous with 60 pounds pressure
daily ; 4,000,000 gallons per 24 hours gnaranteed.

Remarks: ’l‘he advantago and disadvautage of pumping divect
to mains are bost system for fire purposes, but more expen-
sive for general use.

DAVENPORT ;

Population: 21,831 inhabitants:

Name of corporation: Davenport Water Company (private).

Water obtained from: Mississippi river,

Water first introduced : In 1874,

Description of main conduit: 150 feet long, square, and avehed
on top; brick; oxtonds into xiver.

Sizes of distributing maing: 14, 12, 10, 8, 6, and 4 inehes.

Available head: 80 to 90 pounds,

Total length of distributing maing: 22 miles,

Number of water-takers: 650,

Consumption of water: 3,000,000 gallons per dz\y (esti-
mated).

Tiveb cost of water-works: About $500,000.

Average annual cost of maintenance and repairs; Alout
$26,000.

Number of fire-plugs: 242,

Design and dimensions of pump and water-plungers: Made

by Todd & Rafferty, Paterson, Now Jorsey, 1874; two plain |

plungers, 17 inches diameter, 6 feet stroke, double-acting,

0 to 12 strokes per minute; pump-barrel, 17 inches diameter,

VoL 17——47

Davexrorr—Coutinued,

Time pumps are run: Constantly.

Description of foree-main: 14 inches diameoter, 80 to 90 pounds
PrOESUYS O pump, .

Deseription of water-valves: Rubber disks, 14 inches diamoter,
¥ to 1 inch lift.

Kind of power used: Steam.

Description of boilers: T'wo-flue, 24 oot long, 52 inches diam-
‘eter, 7H pounds pressure; 5 pounds water to 1 pound coal;
fuel, bituminous conl, i

Degeription of ongine: Non-condensing, 24 inches diameter,
36 inclos strolke, G0 strokes por minute; slido-valvas,

Dxs MoxNus:

Population: £2,408 inhabitants.

Name of corporation: Dos Moines Water-Works Company
(privato).

Water obtained from: Raccoon river.

Water fivst introduceds In 1872,

Deseription of main conduit: 1,000 fueb long, 16 inches diam-
ofer; iron,

Sizes of distributing maing: 16,12, 10,8, 6, and 4 inches.

Totnl longth of distributing mains: 20 miles.

Number of water-takers: 1,200,

Consumption of water: 2,000,000 gallons por day (esti-
mated),

Tirat cosl of water-works:  $360,600,

Piltering apparntus:  One 14 inchos diameter and one 8 inches
diamator, made of beiler-iron,

Numbor of fire-plugs: 187,

Design and dimensions of prmps and \mtcr-plunwels Made'
by IHolly Maunfacturing Company, Leckport, Now York, in
1871 ; 8 Luckot-plungers, 14 inches dinmeter, 12 inches stroke;
pump-bareels, 14 inches diamoter; 4 rotary pumps, 12 by 19
inchoy; 80 to 160 pounds pressave on pumps,

Time pumps aro ran: Counstantly,

Description of wnter-valves: ~ Rubber, 13 inches diametoer, 2
inches 1ift,

Kind of power used s  Stoam.

Description of boilers: 2 vertical and 2 horizontal; 70 ponnds
pressure; fuel, bituminouns coal,

Deseripbion of engine: Interchangeable, 14 inches diametor,
24 inches stroko, Holly valve; sir-pump, 14 by 14 inches;
surfaco-condenser, 12 feot high, 30 inches dinmater,

Costi of engum and pumps:  $30,000.

Kroxui: «

Population 1'~,117 inhabitavts,

Name of corporation: Kookulk Water-Works (private).

Water obtained from ¢  Migsissippi river,

Water first introduced: July, 1878,

Deseription of main conduit: Length 250 {feot, diamneter 20
inches; castiron, ‘

Discharging eapacity: 2,220,000 gallona per 24 hours,

Rizes of distributing mains: 14 to 6inches.

Availablo liead: 35 te 76 vounds,

Total longth of distributing mains. 11 miles,

Number of water-takera: 396.

Cousumption of wator: 70 gallons poer head per day (osti-
mated).

Tirst cogb of water-works: §100,000. )

Averago annual eosh of mpintenanoce and ropairs: $3,000.

Tiltering npparatns: Size, 60 foet long, 15 feet deep; filled
with fine and eoarso sand, gravel, ehavcoal, and broken roclk,
in layers; clonned onee intwo yeurs,

Number of ﬁm—plugs. 76,

Design and dimoensions of pump and water- pllll]"t.lﬂ. Made
by Holly Manufacturing Company, Lockport, New York, in
in 1878 four plain plungers, B inches diameter, 22 inches
stroles ; pump-barrsl, 8 inches diamebor.

Time pump istan;  Constantly.

Description of force-main: 14 inches diameter, 60 £0 120 pounds
pressure on pump.

Kind of power used : Steam, - 37
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Kroxuk—Continned.

Description of boilers: Two; 16 feet long, § feet diameter; 34
flues, 3% inches diameter, 60 to 80 pounds pressure; 7 to 8
pounds water to L pound coal; fuel, Towa bituminouns coal,

Description of engines: Interchangeable, 4 cylinders, 143 inches
diameter, 22 inehes stroke; slide-valves operated by eccontric;
air-pump, 14 Ly 12 inches; condenser, 12,20u cubie inches,

Cost of engine and pump: $20,000,

Duty of engine: 400,000 gallons daily,

Remarks: The advantage and disadvantagoe of pumping direet Kind of power used: Steam.

. to mains are control of pressure, hut it is wearing on ma- Description of Doilers: Upright, 10 feet high, 4 feet dinmeter;
chingry, - fllG], wood.

MARENGO : Description of engine: Non-condensing, simple, 14 inches di-

Population: 1,738 inhabitants, ameter, 12 inches stroke, 90 strokes per minute.

Style of corporation: Municipal, Cost of engine and pump:  $1,000.

Water obtained from: Mill-dam, OSKALOOSA ¢

Water first introduced: In 1875, Population: 4,598 inhabitants.

Sizes of digtributing mains: -6 and 4 inches. Name of eorporation : Oskaloosa Water Company (private),

Total Jongth of distributing mains: 14 mile, Water obtained from : Skunk river.

First cost of water-works: §8,000, Water first introduced: August, 1880,

Averago annual cost of maintenance and repair: 100, Deseription of main conduit: 10 miles long, 10 inches diam-

Number of fire-plugs: 10, : . eter; cast iron,

Design of pump and water-plunger: Made by Worthington, Discharging capacity: 2,000,000 gallons per day, 60 to 80
New York. pounds pressure.

Kind of power used: VWater. Sizes of distributing mains: 8, 6, and 4 inches.

Description of water-wheels: Two turbines, Available head: 35 pounds (average).

MARSHALLTOWN @ Total length of distributing mains: 4§ miles.

Population: 6,240 inhabitants. Number of water-takers: G0,

Name of corporation: Marshalltown Water-Works (muni- First cost of water-works: $102,000,
cipal), . Filtering apparatus: Pit in solid rock, 40 by 15 feot, 3 foet he-

Water obtained from: Jowa river, low Dbed of stream ; chareoal, sand, and gravel in alternate lny-

Water fivst introdueed: October, 1876, ers; cleaned once n year,

Sizes of distributing mains: 12 to 4 inches. Number of fire-plugs: 49,

Available head: 35 pounds (average). Dosign and dimensions of pnmp and water-plunger: Mado

Total length of distributing maing: 7.9 miles, by Holly Manufacturing Company, Lockport, New Torl;

Number of water-takers: 425, ‘ plain plunger ; pump-barrel, 10 inches diameter,

Congumption of water: 250,000 gallons per day (estimated), Time pump is run:  Constantly.

First cost of water-works: $46,500. Description of force-main: 4 miles long, 10 inches dinmeter;

Average annual cost of maintenance and ropairs:  $3,380. liead, 114 feet on pump.

Tiltering apparatus: A large well, 17 by 34 feob; chiarcoal and Deoscription of water-valves: Iron and rubber.
gravel, 2 feot thick. Kind of power used :  Steam.

Number of fire-plugs: 09, Description of bojlers: 18 feet long, 52 inches diamoter; 40

Design and dimensions of pump aud water-plunger: Made tubes. .
by Knowles, Warren, Massachusetts; plain plunger, 12 inches Description of engine: One gquadruplex compound condens-
diameter, 24 inches strolko. ing; 4 pumps; 1 duplex high-pressure pump.

Time pump is used: Constantly, - :

Deseription of water-valves: Rubber, 33 inches diamoter, § ineh
lift, ) EMPORIA 3

Kind of power nsed: Stenni. l Population: 4,831 inhabitants,

Description of loilers: Two, tubular, 14 feet long, 48 inches Name of corporation: Emporia Water-Works (mnuicipal).
diameter; 52 tubes, 3 inches diameter, 76 pounds pressure; Water obtained from: Cottonwood river,
fuel, soft coal. ‘ Total area of water-shed available: 1 wmilo,

Deseription of ongine: - Simple, 22 by 24 inches, 1 to 80 strokes Water first introduced: June, 1880,
per minute; poppet- and slide-valves, Deseription of main condunit: 8 inches dinmeter.

Cost of ¢ngine and pump:  §5,000, Discharging eapacity: 2,000,000 gallons per day; 100 pounds

MONTICELLO pressure (average),

Population: 1,877 inhabitants, Sizes of distributing mainsg: 12 to 8 ineches.

Style of corporation: Munieipal, Available head: Variable,

Water obtained from:  Artesian well. Total length of distributing mains: 11} miles.

Capacity of reservoir: 250,000 gallons, Number of water-takers: 104,

MoxTIceLLo~—Continued, :

Design and dimensions of pump and water-plunger: Mado
by Blake & Co., Boston, Massachusetts; plain plunger, 8
inches diameter, 12 inches stroke, 80 to 120 strokes per minute;
pump-barrel, 8 by 12 inches,

Time pump isron: 20 to 25 hours per weelk.

Time spent in repairs: 250 hours per year.

Desceription of force-main: Head, 125 feet on pump.

Deseription of water-valves: Rubber, 3 inchea diametor,

KANSAS.,

Cost of daw:  $1,000.

‘Water first introduced: October, 1879,
Description of main conduit: § mile long, 8 inches diameter;
cast iron,
Sizes of distributing mains: 8§, 6, and 4 inclhes,
Available head: 120 feel (average).
Total length of distributing maing: 2 miles.
Number of water-takers: 65,
Consumption of water: 12,000 gallons per day (estimated).
First cost of water-works: $15,000.
Average annual cost of maintenance and repairs: $900.
Number of fire-plugs: 20.
$ 738

Consnmption of water: 10,000 gallons per day (cstimated).

TFirst cost of water-works: $62,500,

Avernge annual cost of maintenance and repairs: $4,500.

Number of fire-plugs: 47,

Design and dimensions of pump and water-plunger: Made
by Holly Manufactaring Company, Lockport, New York;
plain plunger, 6 inches diameter, 21 inches stroke, 12 sirokes
per minute ; pump-barrel, 6 by 21 inches.

Time pump isrun: Counstantly, ‘

Description of force-main: 5,000 feet long, 8 inches diamoter,
45 pounds pressure on pump.

Description of water-valves: Iinge, 4 by 6 inches, § inch lift.
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Kind of power used: Steam.

Description of boilers: Tubular, 54 inches diameter, 50 pounds
pressure ; fuel, Little Pittsburgh coal.

Description of engine: Condensing compound, 16 by 21 inches,
6 strokes per minute; slide-valves by eccentrie; surface
condenser.

Cost of engine and pump: §15,000, :

Advantage of pumping direct into main: Economy in fuel,
and control of pressure,

KENTUCKY.

OWENSBOROUGH ¢

Population: 6,231 inhabitants.

Name of corporation: Oweunshorongh Water Company (pri-
vate).

Water obtained from: Olio river.

Water first introduced: July, 1879,

Sizes of distributing maing: 10, & 6, 4, and 3 inches.

Available head: 80 feat (average),

Total length of distributing mains: 9 miles and 570 feot.

Number of water-takers: 234,

Consumption -of water:s 10 gallons per day per head (esti-
mated).

First eost of water-works: $80,000.

Average annual cost of maintenance and repairs:  §6,000,

Numbeyr of fire-plngs: 74,

Design and dimensions of pump and water-plungers: Made
by Holly Manufacturing Company, Lockport, Now York, in
1879; two plain and solil plungers, 14 inches diameter, 30
inches stroke, 10 strokes per minute; pump-barrel, 14 by 36
inches,

Time pump is run: Constautly.

Time spoent in repairs: 7 days per year.

Description of force-main: 300 feet long, 10 inches diameter,
40 to 45 pounds pressure on pump.

Deseription of water-valves: Ilinge or gate, 10 degrées from
horizontal; size, 12 by 5 inches; 13 inch lift.

Kind of power used: Steam,

Description of hoilers: Tubular, 18 fest long, 5 feet dinm-
ater; evaporation, 2,100 pounds water per hour with 220
pounds coal, )

Description of engine: Noun-condensing or condensing; 25
inches diameter, 30 inches stroke, 20 strokes por minuto;
throttle-valve; horizontal air-pump, 9 by 12; Iolly con-
deuser.

Cost of engine and pump:  $15,000.

Duty of engino: 75,000 gallons of water, daily; 2,000,000 gal-
lons guaranteed.,

Disadvantage of pumpiug direcet to main: Nob ceonomical,
either in labor or fuel.

MASSACHUSETTS,

TAUNTON :

Population: 21,213 inhabitants,

Name of corporation: Taunton Water-Works (munijeipal},

Water obtained from: Taunton river.

Water first introduced : December, 1876,

Sizes of distributing mains: 20, 16, 12, 10, 8, 6, and 4
inclies.

Available head: &0 feet.

Total length of distributing mains: 35 miles.

Number of water-takers: 1,800,

Consumption of water: 510,261 gallons per day (exact).

First cost of water-works: §250,000,

Average annual cost of maintenance and repairs: About $9,000.

Filtering system: Old basin is a cannl 400 feet long, 100 feet
wide on top; inner slope, 2 to 1; Lottom 8 feet below mean
water-mark., New basin is an egg-shaped conduit, laid along
river, distant 30 feet ; supplied by driven wells; bricks laid
inhydraulic cement, with end-joints left open and uncemented
material, gravel,

TauNTOR—Continued,

Number of fire-plugs: 320,

‘Design and dimensions of pumps and water-plungers: Made
by Iolly Manufacturing Company, Lockport, New York;
4 plain plungers, 9§ inches diamoter, 24 inehes atroke;
strokes per minute according to demand; pump-barrel, 9§
inches diameter,

Time pumps are run: Constantly.

Description of water-valves: Cylindrical; plugs, ivon stems,
covered with leather, 13 inch diameter, 4 inch 1ift,

Kind of power used: Steam.

Deseription of bollers: Three tubuhu‘, 16 feet long, 60 inches
diameter; 54 tubes, 3% inches diameter; 80 pounds pressure;
fuel, Hazleton Lehigh ege coal,

Description of engine: Compound, 14 inches diameter, 24
inches stroke. Two rofary puwmps, 20 inches diameter, 30
inches strolke; strokes per minute variable.

Cost of engine and pumps:  $62,000, :

Duty of engine: 87,311,024 foot-pounds daily; 40,000,000
foot-pounds guaranteed, .

Advantage of pumping direct inte mains: Very best protection
againgt fire. Extraordinary powor can be had almost in-
stantly.

MICHIGAN.
ALLEGAN!

Population: 2,305 inhabitants.

Style of corporation: Municipal.

Water obtained from: Wells,

Water first introduced: In 1871

Description of main conduit: 12 and 4 inches diameter,

Sizes of distributing mains: 12 to 4 inches,

Available head : 60 feet (averagoe),

Total length of digtributing maing: 3 miles.

Number of water-takers: 1650,

Consumption of wabor: 43,200 gallons per day (otuct)

" First cost of wator-works:  §50,000.

Average annual cost of mmutenmx co and 1cpmrs. $1,500.

Number of fire-plugs; 80,

Degign of pump and wator-plungers: Made by Holly Manu-
facturing Company, Lockport, New York ; rotary pnmp, 60
slrokes per minute. :

Time pump is vun: Constantly.

Kind of power used: ‘Water. :

Description of water-wheela: Two Holly turbines, 8 feet head,
00 revolntfions per minnte,

Cost of engine and pump:  §12,000. )

Advantage of pumping direet into mains: . Keeps pressuro on.

ALPENA:

Population: 6,163 inhabitants.

Namo of corporation: Alpena City Water-Works (private).

Wator obfnined from: Lalke Huaron.

Water first introduced: October, 1870.

Description of main condnit: Wood, -

Sizes of digtributing mains: 16,12, 10, 8, 6, and 4 inches

Total length of disteibuting maing: 50,419 feeb,

Number of water-talcers: 250,

First cost of water-works: §56,000,

Averngoe annual eost of niaintenancs and repairs:  §2,000.

Number of firs-plugs: 80.

Deaign of pump and water-plungers: Made by Holly Manu-
facturing Company, Lockport, New Yorlk.

Time pump is run: Constantly.

Time spent in repairs: None.

Kind of power used: Water.

Deseription of water-wheels: One 50-juch and one 8d-inch
Leffel 5 one duplex pump, 2 by 9 by 18 inches; two Holly
rotary No. 10.

Bay {rry:

Population: 20,603 inhabitants.

Style of corporation: Municipal.

Water obtained from: Saginaw bay.

Water first introduced: December, 1872, 19
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Bic RAVIDS:

Bay Crry—Continued.

Description of main conduit: 4338 miles long, 30 and 18
inches diameter; wooden staves, 3 inches thick, banded
togather overy 2 feet with elm bands, laid in lenn-ths of 8
feet

Discharging eapacity : 5,000,000 gallons in 24 hours; head, 10
feot (averago).

Sizes of distribunting mains: 16,12, 10,8, 6, and 4 inches,

Available head : About 60 feet (average).

Totnllength of distributing mains: 193 miles,

Number of water-takers: 800, ;

Consunmption of water: 2,266,000 gallons per day (exact).

Tivst cost of water-works: $305,000,

Average annual cost of maintenance and repairs:

Number of fire-plugs: 138,

Design and dimensions of pumps and water-plungers: Made

_ by Holly Manufacturing Company, Lockyport, New York, in
1872; 4 doublo-acking pistous, 9 inches diameter, 24 inches
stroke, 30 strokes per miunte; pump-barrel, ¢ by 24 inches,
two rotary ; 40 pounds pressure on prmps,

‘Timo pumps are run: Constantly.

Description of water-valves: Hinged, packed with leather, §
by 10 inches,

Kind of power nsed: Steam.

Deseription of boilers: Horizontal tubular, 16 fect long, 53
feet dinmotor, 70 pounds pressure; fucl, pine slabs.

Description of engines: Simple, compound condensing or non-
«condensing ot will—14 by 24 inches, 140 stroles per minute;
-one high-pressure non-condensing, 18 wud 22 inches, 320
.gtrokes per minute; plain slide-valves, antomatie cut-off,
worked by cams; singlo-neting air-pump, 14 inches dlame-
ter, %4 inches stroke; jet-condonser,

*Cost of ongines and pumps: §39,000.
Duty of engines: 40,000,000 foot-pounds daily.
Advantage of pumping dirvect into malnsg: Control of pressure.

$10,000,

Population: 3,602 inhabitants,

¥Mame of corporation : Big Rapids Water-Worlks (mumclpul)

Water obtained from: Muskegon river.

Water first introduced: In 1871.

Sizes of distributing mning: 8, 6, and 4 inches.

Available hond s . Domestie purposes, 65 pounds pressure (aver-
age); fire purposes, 100 pounda pressure (averagoe).

Total langth of distributing mains: 34 miles,

Number of wator-takers: 200, .

Consumption of water: 22,000,000 gallons per month (esti-
mated).

First cost of water-works: $068,000.

Averago annual cost of maintenance and rvepairs

Number of fire-plngs: 24, )

Design and dimensions of pump and water-plungers: Made
by Holly Manufacturing Cempany, Lockport;, Now York, and
two Blake (New York) plain plangers; G to 25 strokes per

minnte ; pump-Yarrels, Blake, 14 by 1% inclies and 19 by 12
inches,

Time pump is run: Constantly,

Description of water-valves: Rubber, 3 inches size, § incl
1ift..

Kind of powernsed: Steam.

Description of boilers: 10 feet long,
pine wood. ‘

Description of engines: Holly compound, 10 inehes diameter,
21 inches stroko ; large Blake, 20 inches diameter, 24 inches
stroke; amall Blake, 12 inches diameter, 14 inches stroke;

5 to 1560 strokes per minute; D-valves ; Holly air-pump.
Costi of engines and pump : $ ,000.
Duty of engioes: 2,000,000 gallons in 24 hours gnarantsed,

§3,500,

5 feet diameter; fuel,

LADILLAC

Population: 2213 inhabitants.

Name of corporation: Cadillne City Water-Works (private),
Water obtained from: Clam lake.
740
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Total area of water-shed available :

Water first introduced: In 1879,

Sizes of distributing mains: 6 and 4inches.

Available head: 60 pounds (average).

Total length of distributing mains: 3 miles,

Number of water-takers: 400,

‘Pirsb cost of water-works: $15,000.

Averago cost of maintenance and repairs:

Number of fire-plugs: 14,

Design and dimensions of pump and water-plungers: Mado
by Dixon, Ferrisburg, Michigan, 1879; plain plungers, one {0
by 24 inches and one 64 by 12 inches; small, 200 strokes per
minute ; large, 140 strokes per minute ; pump-barrels, 64 by
12 inches and 9 by 24 inches.

Timo pump is run: Constantly.

Description of water-valves: Rubber.

Kind of power used: Steam.

Desgeription of boilers: Two tubular, 10 feot long, 44 ineles
dlameter ; 12 feet long, 60 inches diameter; fuel, wood,

Description of engines: Simple, non-condensing ; one 18 hy 24
inches and one 12 by 12 inchos; 140 and 200 strolkes per minute;
one exhaust- and one slide-valve, operated by puppet-srm..

Cost of engines and pump: $2,000.

CONSTANTING :

Population: 1,405 inhabitants,

Style of corporation: Municipal.

Water obtained from: TFawn river,

Water lirst intreduesd: In 1878

Size of distributing mains: 10 inches.

Total length of distributing maing: 1 mile,

Tirst cost of water-works: $5,000,

Average annual cost of maintenance and ropairs: About §100,

Number of fire-plugs: 7.

Design and dimonsions of pump and water-plungoer: Forry
pump, built at Ottior Iron Works, Ferrisburg, Michigan, in
1878 plunger, 9 inches diametor, 18 inches stroke, 80 strokes
per minute; pump-barrel, 9 inches diamoter.

Time pump isrun: Constantly.

Deacription of foree-main: 1 mile long, 10 mchcs dismoter;
head 60 feet on punp. N

Description of wator-valves:

Xind of power used: Water,

Description of water-wheels: Two Leffel turbines, 36 and 42
inches diameter, 15 feet head, 120 revolntions por minats,

200 square miles,

$1,010.

Common lap, 6 by 3 inches,

TIAST SAGINAW:

Population: 19,016 inhabitants.
Nuwe of corporation: East Saginaw Wator-Works (municipal).
Water obtained from:  Saginaw river,

Wator first introduced: January, 1874,

Description of main conduit: 535 feot long, 30 inches diam-
otor; wood,

Sizes of distributing mains: 16 to 2 inches,

Available head: 40 pounds (avoragey.

Total length of distributing maing: 213345 miles,

Number of watoer-takers: 800,

Consumption of water: 72 gallons per hend per day (estimated).”

Trirsh cost of wator.works: $300,000,

Averago annual cost of maintenancoe and ropaivs:

Number of fire-plugs: 149,

Design aud dimonsions of pump and wator-plungers: Mude
by Holly Manufacturing Company, Lockport, Now York;
4 plain plungers, 9 inches Qiameter, 24 inclios stroke, R0
strokes per minnte; pump-barrel, 24 by 9 inchos.

Time pump is run: Constantly,

Description of forco-main: 40 pounds presgure on pump

Deseription of water-valves: Leathor, 5 by 9 inches, 2 incles
lift.

Kind of powor used: Stoawm,

Description of boilers: Three horizontal, 16 fect long,
dinmeter; 58 flues, 34 .inches diameter,

§8,571,

5 feet
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Description of engines: Two pair, double-cylinder, condons-
ing, 21 strokes per minute; slide-valves operated Ly cccen-
trie; one Holly rotary, 1650 horse-power,

Cost of pump and engines: $32,000.

Homry:

Population: 1,443 inhabitants,

Style of corporation: Municipal.

Water obtained from: Mill-pond and Shiawassce river,

 Water firgt introduced: In 1880

Sizes of distributing maing: 8 and ¢ inches.

Total length of distributing mains: About 2 miles.

Tirst cost of water-works:  §9,000.

Avorage annual cosf of maintenance and repairs:  §1,300,

Number of fire-plugs: 106.

Design and dimensions of pump and water-plungers: Patteo
& Perking patent, Sterling, Illinois; two plain plungoers, 7
inches diameter, 12 inches stroke, 100 strokes per minuta;
pump-barrel, 12 inches diamoter,

Time jiump is ron:  Constantly.

Description of water-valves: Rubber,

Kind of power used: Steam,

Deseription of boilers: 14 feet long, 3 feeb diameter, 30 pounds
pressure; fuel, bitwminons coal, )

Deseription of engine: Simple, non-condensing, 12 by 14 inches;
slide-valves worked by eccentric.

Cost of engine and prmp:  §1,000,

Remarks: The only impurities are from vegetablo matter,

JACKSON :

Population: 16,105 inhabitants. .

Name of corporation: Jackson City Water-Works (muniei-
pal).

Water obtained from: Artesian wells.

Water first introduced: In 1870,

Sizes of distributing mains: 15,12, 6, and 4 inches,

Available head: 40 pounds (average).

Total length of distributing mains: 12 miles.

Numboer of water-takers: Alout 600,

Consumption of water: 782,203 gallons per day (estimated),

Tirgt cost of water-works: $140,000,

Average annual cost of maintenance and repairg:  §6,800,

Number of fire-plugs: 83,

Design and dimensions of pumps and water-plungers: Two
rotury and piston, made by Holly Manufacturing Company,
Lockport, New York, in 1870-*72; two piston plungers, 27 by
10 inches, 30 strokes per minnte ; prmp-bareel, 10 inches di-
ameter.

Time pumps are run: Constantly.

Deseription of foreo-main: 12 miles long, 15 to 4 inches dinm-
eter; head, 115 feet on pumps,

Description of water-valves: Flap, 4% by 10 inches, § inch 1ifk,

Kind of power used: Steam,

Description of boilers: Tubular, 14 foet long, 5 feet dinmoteor;
fuel, bituminous coal.

Description of engines: Two condensing, 16 inches diameter,
27 inches stroke, 100 strokds per minute; common slide-valves,
with puppet cut-off; simple acting air-pumy, 14 inches stroke,
half of area of oylinder; one rotary 150 horse-power,

Cost of engines and pumps: $40,000.

Duty of engines: 15,021,400 foot-pounds daily.

ManrQueTTE

Population: 4,690 inhabitants.

Style of corporation: Municipal. %"‘

Water obtained from: Lake Superior.

Water fivst introdneed: In 1870. . ’

Deseription of main conduib: 200 feef long, 24 inches diam-
eter; iron. . .

Sizes of distributing mains: 8, 6, 4, 3,2, and 1§ inches,

Available head: 20 to 50 pounds; water-supply deficient.

Totallength of Qisttibuting mains: 34,500 feet,

Number of water-takers: 550
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Consumption of water: 100 gallons per head per day (esti-
mated).

“Fivst cost of water-works: $100,000.

Average annual cost of maintenance and vopairs: 6,500,

Number of five-plugs: 53,

Design and dimensions of pumps and witer-plungers: One sof
Holly in 1869; one sob Murrett in 1873; plungers doubls and
single bucket, 6-8 inches Holly, 8~12 inches Murrett; 10 to
15 strokes per minube; pump-barrel, 12 by 12 inches,

Time pmnps are run:  Constantly.

Time spont in repairs: 7 days per year,

Deseription of foree-main: 5,000 foet long, 8 inches diameter,
80 ponnds pressure on pumps.

Deaeription of water-valves: Leather foot; rubber hueket, 12
inches, 4 feet lift,

Kind of power used: Steam.

Description of Doilors: One upright flue, 10 foet long, 7 feot
diameter; one horizontal tlue, 14 fect long, & feol diameter.

Deseription of engines: Simple; one 14 by 24 inches, 50 to
100 strokes per minuto; ono 18 by 24 inches, 30 to 50 strokes
per minnte,

Cost of ongines and pumps:  H43,000.

MUSKEGON:

Population: 11,262 inhabitauts.

Namo of corporation: Muskegon City Water-Works (munie-
ipal),

Water obtaived from:  Springs.

Total area of water-shed gvailablo: 30 nevos,

Capnacity of resorvoir: 5,600,000 gallons,

Water fivst introduced: In 1875, .

Sizes of distributing mains: 16, 12, 8, 6, and 4 inches,

Availablo head: 40 pounds (average).

Total length of distributing mains: 15 miles.

Number of wntor-takers: 482, .

Consmmption of water: 70 gallous per head per day (estimated).

First cost of water-works: §160,000,

Average nunual cost of maintenanee and vopairs:  §4,000,

Numbor of fire-plugs: 184, :

Design and dimensions of pump and waler-plungers: Flan-
ders, made at Vergennes, Vermont; two sets plain duplex
plungers, 14 by 20 inches, 3 to 24 gtrokes per minute. '

Time pump isrnn:  Constrintly, :

" Timoe spent in vepaira: 80 hours per year.

Degoription of foree-mapin: 2,115 feet long, 16 inches diam-
ster, 40 to 70 pounds pressure on pump.

Degeription of watar-valves: Xard ralber, 6 inchoes,

Kind of poworuged: Steam,

Doseription of boilers: Two tubular, 16 feet long, 63 inches
dinmeter, 70 peunds pressure; fuel, pine slabs, i

Deseription of ongine: Simple; 16 by 32 inches, 24 to 102
strokes per minute; globo-valves.

Cost of pumyp and engine;  §27,000, _

Remark: Only trouble is from vegetable matter in rescrvolr.

Yort HURON:

Population: 8,833 inliabitants.

Style of corporation: Munieipal.

Water obtained from: Saint Clair viver.

‘Water first introduced: In 1872

Sizes of distributing mains: 16 to 2 inches,

Available head: 70 feeb (average).

Tofal length of distributing mains: 18 miles.

Number of water-takers: About 1,200,

Consumption of water: 500,000 gallens per day (eslimated),

T'irst cost of water-works: $170,000,

Average annual coat of maintenance and repairs:  About $6,500.

Number of fire-plugs: 108,

Design and dimensions of pump and water-plungers: Made
by Holly Manufacturing Company, Lockport, New Yorl; 4
plain plungers,  inches diameter, 24 inches stroke, 18 strokes

per minute; pump-barrel, 9 by 24 inches, "
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Time pump is run: Constantly.

Description of force-main: 30 pounds pressure on pumps.

Deseription of water-valves: Leather hinge, 8% by 7 inches.

Kind of power used: Steam.

Deseription of boilers: Two tubulm‘, 16 feot long, b feet di-
ameter; 72 tubes, 4 inches cachj 26 pounds pressuro; fuel,
bituminons eoal.. ‘

Description of engine: Condensing or compound, at willj 4
cylinders, 14 by 24 inches, each, B0 strokes per minute; slide-
valves with variable cut-off; common bucket air-pump, 14
by 16 inches; jet-condenser,

Cost of engine and pump: §25,000,

BAGINAW:

Population: 10,626 inkabitants.

Name of corporation: Saginaw Water-Works (munieipal),

Water first introduced: In 1872

Sizes of distributing mains: 16, 10, 8, 6, and 4 inches.

Available head: 45 pounds (avarage).

Total length of distributing mains: 8% miles.

Number of water-takers: 260,

Consumyption of water: 1,000,000 gallons per day (estimated).

First cost of water-works: $150,000.

Averngo annual cost of maintenanco and repaivg:  $8,600,

Number of fire-plugs: 124,

Design and dimensions of pumps and water-plungers: Made by
Holly Manufacturing Company, Lockport, New York; 4
plain piston-plungers, & inches dinmetor, 24 inches strolkoe,
18 to G0 strokes por winute; punip-barrel, § by .24 inches,
double-acting; two rotary pumps No, 10,

Time pumps are xun: Constantly.

Deseription of water-valves: IHinge, with leather, 10 to 8%
inches long, 4 inches wide, 1 inch 1ift,

Kind of power nsed: Steam.

Description of boilera: Two tubular, 16 feot long, § feet diam-
ster, 70 pounds pressure; fuel, wood,

Description of engines: Compound condensing, 14 by 24 inches
4 cylinder, slide-valves, rock-ghaft; single air-pump; job
condenser; one rotary engine,

Cost of engines and prmps : §13,000.

SamNT Louls:

Population: 1,975 inhabitants,

Style of corporation: Municipal,

Water obtained from: Pino rivor, :

Character and dimensions of dam: 600 feet long, ranning ob-
liquely across Pine xivor,

Water first introduced: In 1830,

Sizea of distributing mains: 8,6, and 4 inches.

Total length of distributing maing: 1% mile,

Number of water-takers; G, .

First cost of water-works: §7,500,

Average annual cost of mmnten&mcc and repairs:  $50.

Number of fire-plugs: 23,

Timoe pumps ave run: Stonm 2 months, water 10 months per
year,

Kind of powor used: Steam and water,

Cost of engine and pumps:  Steam $2,000, water §300,

MINNESOTA.
MANKATO :

Population: 5,650 inhabitents. ‘
Name of corporation: Mankato Water-Works (municipal).
Water obfained from: Minnesota river.

Total area of water-shed available: About 5,000 square milss,
Wator first introduced: September, 1879,

Deseription of main condnit: 433 feot long, 12 inches diam- )

etexr; iron. ‘
" Sizes of distributing mains: 12,10,8, 6, and 4 inches.
Available head; 40 pounds, or 92 feet (average).
Total length of distributing mains: 13,573 feet.

Number of water-takers: 6,
742
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First cost of water-works: $16,047 67,

Average annnal cost of maintenance and repairs: $2,500,

Wumber of fire-plugs: 30,

Design and dimensions of pump and water-plungers: QOne
- Knowles, made at Warren, Massachusetts ; one plain plunger,
1 to 175 strokes per minute; pump-ba.rml 12 by 40 inches,

Time pumps are run: Cousmut;ly

Description of force-main: 92 feot long, 12 inches diameter,
40 pounds pressare on pump.

Kind of power used: Steam,

Description of Doilers: Pump run by boilers at mill; fuel,
wood,

Cost of pump: $1,500. »

Remarks: Direct pnmping into mains is the only plan avail-
able.—Water s drawn below the city and is impreguated
with sewagoe.

MINNEAPOYLIS:

Population: 46,887 inhabitants.

Style of corporation: Munieipal.

Watber obtained from: Mississippi rivor,

Capacity of reservoir: 19,585 gallons,

Cost of dams: $28,000.

Water first introdneed: In 1867.

Sizes of distributing mains: 2 to 16 inches.

Available head: 40 pounds (avernge),

Total length of distributing mains: 22 miles,

Number of water-talers: 1,600,

Consumption of wabex: 3,500,000 gallons per day (exact).

Yirat cost of whter-works:  $150,000,

Averago annual cost of mainfenanco and repairs:  §11,000,

Number of fire-plugs: 208,

Deosign and dimensions of punmps aud water-plungers: No, 1,
James Waters, built by Charles M. Hardenbury, Minneapolis,
Minuesota; double-asting plunger with low pistou, 9 inches
diameter, 24 inches stroke, 60 strolkes per minute; pump-
barrel, § by 60 inches, Nos. 2 and 3, built by Holly Manufact-
uring Company, Lockport, New York ; double-neting planger,
with low piston, 16 inchoes diametor, 24 inches stroke, 3
strokos por minuto; pump-harrels, 16 by 6U inches,

Timo pumps are run: 8,350 hours per yoar.

Time spent in repairs: 410 hours per yoar,

Description of force-main: 16 inches diamoter,

Description of water-valves: Rubber, 5 Ly § inches, 3 ineh
1if%.

Kind of power used: Wator.

Deseription of wator-whools: Two American turbines, 48
inches diameter, 31 foet hoad, 120 xovolutions per minnte;
10.75 gallons of water required to 1ift 1 galion,

NEW JERSEY
Ranway:

Population: 6,455 inhabitants.

Natwe of corporation: Rahway Wator-Works (municipal).

Water obtained from: North braneh of Ralway river,

Total aven of water-shed availablo: Aboub 30 squors miles,

Water first introduced: In 1872

_ Bizes of distributing mains: 14 to 6 inchos.

Availablo head: 120 feet (average),

Total length of distributing mains: About b miles,

Number of water-takers: 700,

Consumption of water: 500,000 gallons por day (everagoe},

Tirat cost of water-worls : 9},1 5,000,

Average antiual cost of maintonance and repairs:  $41,500,

Tiltering apparatus: Clark fllter, 16 feet square; sand, 5 inches
deep, on fine wire-clotl ; cloaned onco in 24 Lours,

Number of fire-pluga: 130,

Design und dimensions of pumps and water-plungers:  Two
duplex Worthington, New York, 1872; plain plungors, 10 and
14 inches diameter, 24 inches strokoe, 28 stroles per minuto
(averago), or 7 counter-strokes; pump-barrel, 5 fect Ly 18
inghes,
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Time pumwps are run: One always in motion, 45 pounds press-
ure on pumps (average).

Time spent in repairs: 500 hours per )ear.

Kind of power used : Steam.

Deseription of boilers: Tubular, 16 feet long, 5 feet diameter,
£0 pounds pressure; 10 pounds water to 1 pound coal; fuel,
extra good pea coal,

Desoription of engine: Compound high-pressurs oylinder 20
inches diameter, Jow-pressure cylinder 33 inches diameter,
24 inches stroke; average, 7 counter-strokes per minute;
slide-valve worked by epposite piston; 2 air-pumps, single;
capacity, f of eylinder; jot-condenser, capacity, § of eylinder.

Duty of engine: Average 30,000,000 foot-pounds daily.

Remarks: The advantage of pumping direct into mains iathat
it saves oxponse of roservoir and long conduits; also fire ap-
paratus.—Witer generally good ; in spring polluted by refuse
of folt factory above, also dead vegetnble matter,

NEW YORK.
AUBuRN:

Population: 21,024 inhabitants.

Name of eorporation: The Anburn Water-Works Company
(privatie).

Water obtained from: Owasco lake.

Total aren of water-shed available: 100,000 acres.

Water fitst introduced: In 1864,

Sizo of distributing mains: 12 inches.

Ayailable head: 40 ponnds (avorage).

Total length of distributing mains: 23 miles.

Number of water-talkers; 1,000,

Consumption of water: 87 gallons per head per day (esti-
mated), . .

First cost of water-works: §175,000.

Number of fire-pluga: 250,

Design of pumps and water-plungers: Made by Holly Manu-
facturing Company, Lockport, New Yok,

Time pumps are run: Constantly.

Description of foree-main: 3 miles long, 12 inches djameter,

Kind of power used: Steam and water.

Deseription of water-wheels: Two American turbines, £4
and 66 inches dimweter; head, 16 feet (maximum), Ono
Holly turbine, 66 inches dinmeter; head, 12 feet (average).

Deseription of boilers: Oue tubular upright, 7 feeb ammctox,

. -one horizontal, & feet diamoter j 80 pounds pressure,

Desgeription of engines:  Four IIoIly ; eylinders, 14 by 24 inches ;
can be changed to high-pressuro or compound at will; Buek-
ley condenser.

Duty of engines: 60,000,000 foot-pounds daily,

Baravia:

Population: 4,845 inhabitants,

Style of corporation: Municipal.

Water obtained from: Tonawanda creek.

"Total area of water-shed available: 20 squaro miles,

Cliaracter and dimensions of dem: Mill-dam, 99 feet wide, 14
feot high,

Cost of dam: It is owned by Batavia Mills; water supplied at
$1,000 per year for ten years,

Water fivat introduced: In 1874.

Size of distributing mains: 8 inches.

Total length of distributing mains: About 2 miles.

Consumption of water: 4,000 gallons per day (estimated).

Tivst cost of water-works: $30,000.

Average aunusl cost of mainienance and repairs: $1,300.

Number of fire-plugs: 41, ,

Time pumps are run: 3 hours per week,

Kind of power uged: Steam and water,

Description of water-wheel; Ordinary mill-wheel,

CorLLEGE PoINT:
Population: 4,192 inhabitants.
Name of corporation: College Point Water-Works (munfeipal).

Water obtained from: Fresh Moadow springs.
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Total area of water-shed available: 94 square miles.

Capacity of reservoir: 2,600,000 gallons, fed by springs.

Cost of dam: §12,000.

Water first introduced :  Jawuary, 1875,

Description of main conduit: 40 feot long, 8 feet diameter;
brick and planked bottom.

Sizea of distributing maing: 12,10,8,and 6 inches,

Available head : 50 pounds, or 133 feet (average).

Total length of distributing mains: 13,8 miles.

Number of water-takers: 410, ‘

Congumption of water: 364,562 gallons por day, or 81 gallons
por hiead (estimated).

First cost of water-works: $2132,500,

Average annunl eost of maintenance and repaiva: $5,000,

Tiltering apparatus: 3 graded galvanized-iron screcus.

Number of fire-plugs: &6,

Design and dimensions of pumyp and water-plungers: Built by
L. R, Worthington, New Yorl, in 1874 ; plsin plungers, 13 and
14 inches dinmeotor, 24 inches stroke, § strokes per minute.

Time puw) is run: Constantly.

Time spent in repairs: 2 hours per day per year.

Description of force-main: 24,747 feot long, 12 inches dinm-
cter, 50 pounda pressure on pump,

Deseription of water-valves: Rubber.

Kind of powor nsed: Steam, . .

Deseription of boilers: Two tubular flue, 15 feet long, 50
inches dinmeter, 50 pounds pressure; fael, Lehigh egg coal.

. Deseription of engine: One compound high-pressure cylinder,

17} inches dinmoter; low-pressure cylinder, 34 inches diam-
eter, 84 inchoes stroke; one high-pressure, 20 inches diameter,
15 inches stroke 4 18 strokes per minnte each  ordinary slide-
valves, worked by piston-rod; ¢ air-pumps, and tank for
gteam,

Cost of ongine and pump: $17,600,

Duty of engine: 37,830,900 foot-pounds daily; 63,927,100 foot-
pounds guaranteod.

Remark: A gradual accumulation of fungi matter in hot
months,

COOPERSTOWN :

Population: 2,199 inhabitants.

Name of corporation: Cooperstown Aguednet Association
{private).

Water obtained fl'om Otsego lake,

Total aren of water-shed available: About 50 square miles.

Arca andl capacity of reservoir: 15 square miles, 4D feet deep
(average),

Water first introduced: In 1835,

Deseription of main conduit: 4,300 feat long, 10 inches diam-
etor; cast iron.

Sizes of distributing mains: 8,6, and 4 inches.

Availahle liead : 45 to 70 feet.

Congumption of water: 60 gallons per head per day (domcs
ile); 100 gallons per minute for five.

Average annual cost of maintenance and repairs:  $400.

Number of fire-plugs: 20

Design and dimensions of pumps and water-plungers: Two
built by M. R. Worthington, New York, in 1880; dirvect
double-neting, 4 oylinders, 8} inches dinmeter, 104 inclies
stroke. ,

Time pumyps are run :  Constandly.

Doseription of force-main: 40 to 100 pounds pressure on
pumps.

Deseription of water-valves: Rubber, 4 ineh lift,

Kind of power used: Water.

Description of water-wheels: Two 50-inch Leflel tuxbmes,
double-ncting, speeial, 7 fect head, 80 revolutions per minute.

Cost of engine and pumps: §4,000.

DUXKIRK :

Population: 7,248 inhabitants,
Name of corporation: Dunkirk Water-Works (mw;mclpal)
743
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Water obtained from: Lake Erie,

TWater first introduced: July, 1872,

Description of main conduit: 900 feet long, 12 inches diam-
oter; iron, extending into lake with 40 square feet erib at
end, made of wood.

Discharging capacity: 2,600,000 galions,

Sizes of distributing mains: 12 to 3 inches.

Available head: 100 feet (average). }

Total Iength of distributing mains: About 14 miles.

Number of water-takers: 600, .

Consumption of water: 1,000,000 gallons per day (estimated).

First cost of water-works: $107,000.

Average aamual cost of maintenance and repairs:  $G,000.

Number of fire-plugs: 80,

Design and dimensions of pumps and water-plungors: Builb
by Holly Manufacturing Company, Lockport, New York; 4
plain piston, 04 inches diameter, 24 inches strolke, 24 strokes
per minute ; pump-barrel, 8% by 24 inches; two rotary pumps.

Timo punps are ran:  Constantly.

Description of main conduit: 14 miles long, 47.G4 pounds
Pressure om pumyps.

Description of wator-valves: Leather hinge, 10 by & inches,
4 inch 1ift.

Kind-of power used: Steam.,

Degeription of boilers: Return tubular, 16 feet long, 00 inches
diametor; 7 pounds of watertol pou'na conl, 45 pounds pres-
sure; fuel, slack coal,

Deseription of ongine: Non-condensing, 14 by 24 inches, 48
strokes per minute; slide-valve operated by eceentrie from
shaft,

Cost of pumps and engine: §45,000,

Duty of engine: 55,000,000 foot-pounds daily.

GARDEN CITY:

Population: 674 inhabitants.

Name of corporation: Garden City Water-Works (privato).

Water obtained from:  Wolls.

Total avea of water-shed available: About 50 square miles.

Water fivat introduced: In 1876,

Sizeg of distributing mains: 16, 10, & 6, and 4 inches,

Available head: About 35 pounds (averago).

Total length of distributing mains: 8% miles.

Number of water-takers: 125,

Consumption of water;: 500,000 gallons per day (estimated).

Fivst cost of water-works: §250,000.

Number of fire-plugs: R

Design and dimensions of pump and water-plungers: Tuils
by Holly Manufacturing Company, Lockport, New York, in
18763 4 plain plungers, 7% inches in diameter, 22 inches
stroke, 20 strokes per minute; pump-bawrel, 74 by 22
inches.

Time pump is ran:  Constantly. .

Deseviption of water-valves: Solid rubber, 114 inches diam-
eter, ¥ ineh 1ift.

Kind of power used: Steam.

Description of boiler: Plain eylindexr, 35 pounds pressure;
fuel, white-nsh coal, grate sizo.

Deseription of engine: 20 strokes per minute; slide-valve op-
erated by eccentric; Holly air-pump and condenser.

Cost of engine and pump:  About-$25,000,

GOUVERREUR:

Population: 2,071 inhabitants. -
Name of corporntion: QGouverneur Water-Works (private).
Water obtained from: Oswegatchio river,
Water first introduced : In 1B67.
Deseription of main conduit: Cast’iron and cement.
- Sizes of distributing mains: 6 and 4 inches.
Available head : 32 pounds (average); water-supply deficient.
Total length of distributing mains: 2 miles.
Number of water-takers: 70,
First cost of water-worka: *§20,000.
744 .

Average anmual cost of maintenance and repairs:  §500,

Number of fire-plugs: 14,

Design and dimensions of pump and water-plungers: Green
rotary, built by Bailey & Sewall, Watertown, New York; 100
to 175 strokes per minute; pump-barrels, 15 and 18 incles
diameter,

Time pnmnp.is run: Constantly.

Time spent in repairs: 804 hours per year.

Description of forece-main: 32 pounds pressurc on pump,

Description of water-valves: Slide and tumblers,

Kind ef power used: Water.

Description of water-wheels: One Holly and one Weaver tur-
bine; 7 to ¢ revolutions per minute,

Remarks: The disadvantage of pumping direet into mains is
that when pressure is used for five purposes it is felt by alk
dwellings, -

JORDAN:

Population: 1,344 inhabitants.

* Name of corporation: 8. L. Rockwell & Co. (private).

Whater obtained from: Skaneateles outlet.

Water fivst introduced : In 1880,

Deseription of main conduit: 2,300 feet long, 3§ inches diam-
cter; wrought iron.

Sizo of distributing mains: 3} inches,

Total length of distributing mains: 2,300 feet,

First cost of water-works: $2,000,

Number of fire-pluogs: 4.

Design and dimensions of pump and water-planger: Built by
8. Button & Son, Waterford, New York, in 1830; ono plain

_ plunger, 6 inches diameter, 6 inches stroke, 200 strokes per
minute; pump-harrel, 6 by 6 inchaos,

Description of water-valves: Plain brass.

Kind of power used: Water.

Deseription of water-wheels: Ono Bodine-Jonval turbine, 4¢
inches diameter, 10.feet head, 114 revolutions per  inute.

Remark: Water used only for firo purposes,

LOCKPORT:

Population: 13,522 inhabitants,

Name of corporation: No specific name; the ITolly Manufacl-
uring Company owns the machinery and the ¢ity owns the
pipes, :

Water obtpined from: Irie canal.

Water first introduced: Tun 1860,

Sizes of distributing mains: 12,10,8, 6, and 4 inches.

Available head: 230 feet on pumps, 150 feet on distribution
(average). ’

Total length of distributing maing: Aboub 7 miles,

Number of water-takers: 430,

Consumption of water: 80 gallons per head (estimated).

Average annual cost of maintenance and ropairg: About
$2,000.

Number of fire-plugs: 110,

Design and dimensions of pump and water-plungeys: Buoilt by
Holly Manufacturing Company, Lockport, New York, in 18715
4 plain plungers, 9 inches diameter, 20 to 50 strokes per
minute ; pump-harrel, 9 by 24 inches,

Time pump is ran: Constantly. i

Description of force-main: 12 inches dinmeter, 100 to 140
pounds pressure on pump, . K

Deseription of water-valves: Plain hinge-valves, faced with
leather.

Kind of power used: Water.

Description of water-wheels: American turhine, 42 inches di-
ameter, made by Stout, Mills & Temple, Dayton, Ohio; 56
feet head ; revolutions, aceording to consumption,

Cost of engine and pump: $10,000. ‘

Remark: The advantage of pumping direet into mains con-
sists in this, that the head can Lo varied to meet demand.—
Water is unfit for dowestic uvse, owing to impurities result-
ing from sewerage,
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Loxa Isnaxp Ciry:

Population: 17,129 inhabitauts.

Name of corporation: ILong Island City Water Company (mu-
nieipal).

Water obtained from: Driven wells,

Water first introduced: In 1875,

Deseription of main conduit: 16 inches diameter; cast iron,

Sizes of distributing mains: 16,12,10, 8, and 6 inches.

Available head: 25 pounds (average); water-supply deficient,

Total length of distributing mains: 16 miles,

Namber of water-takers: 801,

Consnumption of water: About 1,200,000 gallons per day (eati-
mated),

First cost of water-works: §350,000,

Average aunual cost of maintenance and repairs: §19,000.

Design of pumps and water-plungers: Built by Holly Manu-
facturing Company, Lockport, New York, and by Guild &
Garison, Brooklyn, New York,

Time pumyps are ran: Counstantly,

Kind of power used: Steam,

Remnrks: The advantage of pumping direet into mains is that
the force can bo increased to meet tho wants of extingnish-
iug fres without steam or band firo-engines.

Pracara FaLrs:

Population: 3,320 inhabitants,

Namo of corporation: Niagarn Falls Water-Works Company
(private).

Water obtained from: Ningara river,

Cout of dam: Water-works to point of distribution owned by
Susponsion Bridge Wator-Works Company,

Water first introduced :  July, 1877,

Sizes of Qistributing mains: 10 to 4 inches.

Available head: 70 pounds (average).

Total length of distributing mains: & miles.

Consumption of water: 1,600,000 gallons per day (cstimated).

Tirat cost of water-works: $30,000.

Average annual cost of waintenanco and repairs:  $100.

Number of firo-plugs: 3L

Kind of power used: Water.

Remarks:; The advantage of pumping direet into mains is
cconomy ; the disadvantage, that supply cegses when pumps
stop for repairs,

OGDENSBURG :

Population: 10,341 inhabitants,

Name of corporation: Ogdensburg Water-Works (municipal).

Water obtained from: Oswegatchie river,

Water first introduced: November, 18G8.

Sizes of distributing maing: 12, 1098, 6, 4, and 3 inches,

Available head : 40 pounds (average).

Total length of distributing mains: . 14 miles,

Numbsr of water-takers: 1,100,

Consninption of water: 1,000,000 gallons per day (exact),

First cost of water-works: $150,000.

Average annual cost of maintenance and repairs: Extension,
$6,430 ; materials, $176 G2,

Number of five-plugs: 82,

Design and dimensions of pumps and water-plungers: Ono
Lang, built at Burlington, Vermont ; one Flanders, built at
Vergennes, Vermont; two plain pluhgers to each pump;
one 14 inches diameter, 30 inches stroke; one 14 inches di-
amneter, 20 inches stroke; 28 strokes per minute; pump-
barrel, 14 inches diameter; total capacity, 5,000,000 gallons,

Lime pumps are run: Constantly.

Deseription of force-main: 40 pounds pressure on pumps,

Description of water-valves: Rubber disks; Lang, 14 inches
diameter; Flanders, 9 inches diameter; 1 inch lift (average).

Kind of power used: Steam and water.

Description of water-wheels: Two Holly turbires, 72 inches
diameter ; one Gates-Curtis turbine, 56 inches diameter; 4 to
13 feet head (fuctuating); 40 to 75 revolutions per minute.

" Description of boilers: Marine return-flue; fuel, bituminous’

coal.

OGprNsBURG—Continued,

Deseription of engine: Nop-condensing, 16 inches diameter,
36 inches stroke, 45 strokes per minute; slide-valves oper-
ated by ceecentric on crank-ghaft, with graduwating cut on
main-valve driven by cccenérie.

Cost of cugine and pumps:  $16,200.

Remarks: The advantage of pnmping divect into mains is thab
but 40 pounds pressura are maintained under ordinary circum-
stances.

OLEAN

Population: 3,036 inhabitants,

Name of corporation: Oloan Water-Works (municipal),
Water obtained from:  Olean ercek,

Water first introdueed: In 1877,

Sizes of distributing maing: 6 and 4 inches.

Total length of distribubing maing: 3 miles,

‘Consumption of water: 100,000 gallons per day.

Average annual cost of maintenance and repairs:  §1,500.

Design and dimensions of pump and water-plunger: Bulli by
W, I Kelly, Now Drunswick, New Jersey ; plain plunger, 6
inches dinneter, 75 strokes porminate; pump-barrel, 6inches
diameter,

Time pmnp is run:  Constantly,

. Deseription of force-main: 50 pounds pressure on puwmp,

Deseription of water-valves: Matallic; scats, rubler.
Kind of power used: Steam,
Deseription of hoilors: Two, 11 feet long, 40 inches diameter;
fuel, soft coal.
Dubcmptmn of engine: Simple; eylindor, 12 inches dmmeter,
150 strokes por minute,
Cost of engine and pump:  §1,500,

POTSDAM:

Population: 2,762 inhabitauts,

Style of corporation: Municipal.

Water obtained from:  Rockeb river,

Character and dimensions of dams: Two, woodoen; 100 feef
long each.

Water first introdnced: In 1871

Sizes of Qistributing mains: 8,6, and 4 inches.

Available head: 73 feet (average).

Total Iength of distributing mains: About 2 miles,

Number of water-takers: 198, -

Consumption of water: 30 gallonsperhead per day (cstunuicd)

First cont of water-works: $50,000.

Averagoe annual cost of maintenaneo and repaivs:  §a25.

Filtoring apparatus: Woeden well, abon 620 feet square ; small
stone and gravel ; cleaned three times a year,

Number of fire-plugs: 33,

Design and dimensions of pnmp and water-plunger: Built by
Holly Manufacturing Company, Lockport, Now Yorlk, in 1871
giza No. ; 30 revolutions per minute; pump-barrel, 12 by 14
inehes; head, 78 feot (avernge) on pump.

Time pump is mu: Constantly. :

Time spent in repairs: About 200 hours per year,

Description of water-valves: Flap; size, ) inches; 1ift, 90°.

Kind of power used: Water. i

Description of water-wheels: One Holly turbine, 7 feet dinm-
eter, drawing 1,300 inches water; one American turbine, 48
inches dinmeter, drawing 336 inches water; ahout 9 feothead.

Cost of engines and pump '%10,000,

SARAI‘OGA SPRINGS:

Population: 8,421 inbabitants.
Style of corporation: Municipal. »

© Water obtained from: Creek and springs.

.

Area and capacity of reserveir: Lale, 108 acres; nverage
depth, 18 foeet, :

Cost of dnm:  Abount $26,000,

Water first introduced: July, 1871

Deseription of main condnit: 580 feet long, 3 feet diameter,
briok ; 300 feet long, wood'; head, 8 feet,

Sizes of distributing maing; 12 to § inches.

Available Iiead : 62 to 172 feet ; water-supply def‘iicient.
‘ 745
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Total length of distributing mains : 17483§ miles,

Number of water-takers: 1,346,

Consumption.of water: 117 gallons per head per day (exact).

Tirst cost of water-works: §250,000.

Average annual cost of maintenance and repairs: $7,358 07,

Number of fire-plugs: 133,

Design and dimensions of pump and water-plunger: Built
by Holly Manufacturing Company, Lockport, New York, in
1870-71; plain piston-plunger; square rubber packing; 8 to
20 strokes per minute; pump-barrel, 10 by 24 inches.

Time pump is run: Constantly.

Deseription of force-main: 2,678 feet long, 12 inches diamoter,
172 to 184 feet head on pump.

Description of water-valves: Leather hinge, iron shod; 8 by
3% inches size, 1} inch Jift.

Kind of power used: Steam and water,

Deseription of water-wheels: Two Leffel turbines, 36 and 6
inclies diameter, 30 feet head,

Deseription of Dboilers: Omne double return-flue, one marine
aud one upright flue; fuel, Seranton grate coal.

Description of engine: Condensing or high-pressnre, at will,
14 inclhes diameoter, 24 inches stroke, 20 to G0 strokes per
nminute; balanced lift-valve, worked by cawms, governed by
water in pipes; 2 air-pumps, 10 inches dismeter, 14 inches
stroke ; jeb-condenser.

Cost of engine and pump: $46,000.

Daty of engina: 48,000,000 to 50,000,000 foot-pounds daily.

Remark: The advantage of pumping direct into muing is econ-
omy.—In ot weather a green vegetable growth pollutes the
water,

BOHERECTADY

Population: 13,655 inhabitaots,

Nomo of corporation: Schenectady Water Company (privato).

Water obiained from: Mohawk river,

Character and dimensions of dam: 20 feet from river, 114 fect
long, 10 feet wide, 18 feet decp, arched swith brick to keep
out surface-wator,

Water fizst introduced : September, 1872,

Description of main condnit: 11 miles long, 12, 10, 8, 6, and 4
inches dinmeter; hoead, 140 fost (average),

Sizes of distributing mains: 12, 10, 8, 6, and 4 inches,

Available head : 60 to 80 pounds. )

Total length of distributing mains: 11 miles.

Number of water-takers: 411,

Consmmption of water: 60 galluns perhoad per day (estimated),

Tivst cost of water-works: $116,000. ’

Average annual cost of maintenonce and repairs:  §7,000,

Viltering apparatus: Well, 114 by ¢ féet; coarse sand and
gravel, )

Numbey of fire-plags: - 123,

Design and dimensions of pumps snd water-plungers: Six,
buils by Molly Manufaciuring Company, Lockport, New
York; 12 inches diameter, 12 inches strokeé, 12 to 20 strokes
per minute; puwnp-barrel, 12 by 12 inches.

Time pumps are yun: Constantly, '

Description of foree-main: 11 miles long, 75 pounds pressure
on pumps.

© Deseription of water-valves: Brass; 7 by 4 inches size, 2%
inches 1ift.

Kind of power used : Steam,

Description of bollers: One upright flue, one locomotive, 150
horse-power each ;. fuel, anthracite coal.

Description of ‘engine:  Condensing or non-condensing; 16 by
24 inches, 15 to 26 strokes per minute; plain D-valves, auto-
matic cut-off, .

Cost of engine and pumps: $30,000.

OXIXO. ‘ T

DAYTON:

Population: 38,678 inhabitants.

Name of corporation: Dayton City Water-Worlks (mnnicipal).
740 : :

e
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DavroN—Continued.

Water obtained from: Wells.

Water first introduced: In 1870,

Sizes of distributing mains: 20, 16, 12, 10, 8, 6, 4, 3, and R
inches.

Total length of distributing mains: 323§ miles,

Consumption of water: About 1,000,000 gallons per day (esti-
mated).

First cost of water-works: $555,000.

Average annual cost of maintenance and repairs: §16,000.

Filtering system: A tunnel 300 feet Jong, 26 feet Lelow sur-
face of ground.

Namber of fire-pluga: 281,

Design and dimensions of pumps and water-plungers: Made
by Holly, in 1870 ; pump-barrels, 12 by 27 inches.

Description of forco-main: 4418 feet long, 20 inches diam-
eter, andl 100 feet long, 12 inches diameter; L0 pounds press-
ure on punps,

Kind of power used: Stemm.

InoxTON:

Population: 8,857 inhabitants.

Namae of corporation: City Water-Works (municipal),

Water obtained from: Ohio river,

Water fivst introduced: July, 1873,

Sizes of distributing mains: 12 to 4 inches.

Available head: 30 pounds (average).

Total length of distributing mainsg: About 8 miles.

Number of wator-takers: 850,

Consumption of water: 650,000 gallons per day (estimated).

First cost of water-works: §175,000,

Number of fire-plugs: 114,

Design and dimensions of pump and water-plungers:  Six
bucket-plungers, 14 inches diameter, 14 inches stroke, 10
sirokes per minute ; pump-barrels, 14 inches diameter.

Time pump is run: Constantly.

Description of water-valves: Rubber, 12 inches, 1 ineh lift,

Kind of power nsed: Steam,

Deseription of boilers: Tubular, 15 feet long, 6 feet diam-
cter; fuel, bituminouns coanl.

Description of engines: Two non-condensing, 14 inches di-
ameter, 24 inches stroke, 30 strokes pexr minuto; slide-valve
with out-off,

Cost of engines and pump: §35,000

Duty of engines: 2,000,000 gallons in 24 hours guaranteed.

Rewarls: The disadvantage of pumping direct into main is
muddy water sometimes; the river brings down lenves and
drift-wood, which are an annoyanes in pumping.

MANSFIELD : b

Population: 9,859 inhabitants,

Name of corporation: Mansfield Water-Works (municipal).

Water obtained from: Springs.

Water first introduced: Aungust, 1872,

Sizes of distributing maing: 14, 12, 8, 6, 5, and 4 inches.

Available head: - 80 pounds (average).

Total length of distributing mainsg: 15 miles.

Number of water-takers: 550, -

Consnmption of water: 500,000 gallons per day (estimated). -

Firgb cost of water-works : $175,000, :

Average annual cost of maintenance and repairs: -§7,500

Number of fire-plugs: 100.

Design and dimensionsof pumyp and water-plungers: Duilt by
Holly Manufacturing Company, Lockport, New York, in 1872,

Time pump is run: Constantly.

Description of force-main: 2,868 feet long, 14 inches diam-
oter, 80 pounds pressure on pump. .

Description of water-valves: Leather, 4 by 11 inches, 1§ inch
1ift.

Kind of powerused: Steam.

Description of boilers: Three; 12 feet long, 60 inches diam-
oter, 60 pounds pressure; fuel, slack coal; oune hoiler used
at a time.
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Deseription of ongine: Condensing and nou-condensing; 2
cylinders, 14 inches diameter, 24 inches stroke, 24 strokes per
winunte; slide-valve, puppet cut-off.

Cost of engine and pumyp: $82,000.

Remarks: The advantage of pumping direct into mainsis great
pressure for fire purposes.

NORWALK:

Population: 5,704 inhabitants,

Name of corporation: Norwalk Water-Works (municipal).

Water obtained from: Huron river.

Character and dimensions of dam: Slone, 55 feet long; Dot~
tom 13 feot wide, top 2 feeb G inghes wide; laid in Portland
cement ; top stones clapped with 13 inch square iron.

Cost of dam: $3,400, :

Water first introduced: In 1870, ‘

Deseription of main conduit: 3% miles long; diameters, 10, 8,
G, 4, and 3 incheg; cast iron; 75 pounds pressure (zwemge)

Sizes of distributing mains: 10 to 3 inches. :

Available head : 70 pounds (average).

Total length of distributing maing: 11 miles.

Number of water-takers: 360,

Consumption of water: 400,000 gallons per day (estimated).

Fixst cost of water-works: $100,000.

Average annual cost of maintenance and repairs: §4,800,

Number of fire-plugs: 94,

Design and dimensions of pump and water-plungers: Builb
by Worthington, Now York; four plain plungers, 25 by 14
inches and 15 by 12 inches; 28 strokes per minute; pump-
barrel, 62 inches long, 14 inches diameter,

Time pump is run: Constantly.

Description of force-main : 200 feet long, 173 pounds pressure
on pump,

Description of water-valves:  Ruabber, § inches diameter, 14
inch lift,

Kind of power used : Steam.

Description of boilers: Holly, 16 feot long, 5 feot dinmeter,
44 pounds prossure ; fuel, Massillon coal.

Description of engines: Ceondensing, compound, doublo; low-
pressure cylinder, 33§ inches dinmeter, high-pressure eylinder,
194 inches diameter; 256 inchea stroke cach, 28 strokes per
minute ; slide-valves; Worthington air-pumps and condenser,

Cost of pump and enginess $13,000,

Duty of engines: 41,186,345 foot-pounds daily.

Remarls: The disadvantage of pumping direct into mains is
non-nniformity of pressure.~Impurities are caused by rain

washing banks of river, making water muddy.
PORTSMOUTH ! ®

Population: 11,321 inhabitants,

Name of corporation: City Water-Works (munieipal).

Water obtained from: Ohio river.

Water first introduced: In 1871,

Discharging capacity of conduit: 650 gallons per minute.

_ Bizes of distributing mains: 12, 10, 8, 6, and 4 inches.

Available head: 40 pounds (average).

Design and dimensions of pumps and water-plongers: Builb
by Holly Manufacturing Company, Lockport, New York, in
1871; six plain plungers, 14 inches diameter, 24 inches
stroke, 12 strokes per minute; pump-barrel, 14 by 24 mchcs.

Time pumps aro run: Constantly.

Description of force-main: 40 pounds pressure on pumps.

Deseription of water-valves: Leather, 25 by mches in size,
2 inches 1ift,

Kind of power used: Steam.

Description of boilers: 18 feet long, 60 inches diameter; 67
tubes, 31 inches diameter ; fuel, soft Ohio River coal.

Deseription of engines: Non-condensing; two cylinders, 14
inches dismeter, 24 inches stroke; one rotary eugine, 20
inches diameter, 15 inches stroke; piston-head; two pumps
for fire, 20 by 8 inches, 25 strokes per minute; slide-valves
worked by eccentric, with balance cut-off.

SIDREY :

Population: 3,823 inhabitants,

Style of corporation : Municipal.

Water obtained from: Mosquito creel,

Wator first introduced: October, 1873.

Sizes of distributing mains: 12, 9, and 6 inches.

Available hoad: 175 pounds (average).

Total longth of distributing mains: 3 miles,

Number of water-takers: 100,

Tirst cost of water-works: $56,000,

Average annual cost of maintenanee and repairs: §1,400,

Number of fire-plugs: 38.

Design of pump and water-plunger: DBuilt by the Holly Man.
ufacturing Company, Lockport, Now York.

Time pump is xun ¢ = 18 hours per day.

Time spent in repairs: 1 woek per year.

Kind of power nsed: Water,

Description of water-wheels: Two; IHolly patent, 20 feet
fall,

Remarks: The disadvantage of pumping direct into mains iy
that the pressure on the pipes is too uneven.—Water is muddy
after raina.

URBANA:

Populntion: 6,252 inhabitants,

Name of corpoeration: Urhana Water-Works Companv (pri- -
vate).

Wator obtained from: Well, ‘

Area and capacity of regervoir: Well, 20 feet diameter, 20
feot deep.

Water fitat introduced : - February, 1878,

Bizes of distributing mains: 14 to 4 inches,

Available head: 185 oot (averago),

Total length of distribubing mains: 9 miles,

Number of water-takers: 203, ‘

Congumption of water: 260,000 gallona per day (estimated).

Average annual cost of muintenance and repairs: &2 90,

Number of fire-plugs: 73

Design and dimensions of pump and water-plungers: DBuilt
Ty Holly Manufactaring Company, Lockport, New York, in
1877 ; piston-plungers, 73 inches diameter, & feet stroke, 24
strokes, per minuto; pump-barrel, 74 inches diameter.

Time pumy Is run: Constantly.

Time spent in repairs: None.

“Description of force-main: 9 miles lang, 45 pounds prossure

on pumyp,

Desoription of water-valves: DBrass hingo, B by 4 inches, §
ineh 1lift,

Kind of power used: Stoanm.

Description of botlers: Roturn-flue, 16 feet long, Bfeet diam-
oter, 50 pounds prossure; 144 pounds water to 1 pound coal;
fuel, hituminous conl,

Doscription of engine: Compound condensing, 12 inches di-
ameter, 2 feot stroke; 4 cylinders; 24 strokes per minute;
slide-valvo operated by eccentrio j air-pumyp piston, with rub-
ber valva; jet-condenser,

Cost of pumyp and engine: $20,000.

Duty of ongine: $0,080,565 foot-pounds; 900 pounds coal to.
8,260,000 gallons daily.

YOUNGSTOWN &

Population: 15,435 inhabitants.

Name of corporation: ~City Water-Works (munieipal).
Water obtained from: Mahoning river

Waiter firgh introduced: In 1871,

. Sizos of distributing mains: 15,12,8,6,and 4 inches.

Available head: 70 to 80 pounds.
Total length of distributing maiis: 11 miles.
Number of water-takers: B840.
Conspmption of water: 1,500,000 gallona per day (estimated).
First cost of water-works: $160,000,
Average annual cost of maintenance and repaus $7,500
Number of fire-plngs: 105,
747
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Design aud dimensions of pump and water-plunger: Built
by H. R. Worthington, New York; pump-barrel, 17} by 36
inches,

Time pump is run:  Constantly.

Kind of power used: Steam.

Description of boilers: Three tubular; one 16 feet long, 6 feet
diameter; two small upright drop-tubes; fuel, bitumineus
coal,

Deseription of .engine: Non-expanding condensing; Worth-
ington velves; aiv-pump and condenser.

Cost of engine and pumyp :  §10,000.

OREGON.

ALBANY:

Population: 1,867 inhabitants.

Name of corperation: Crawford & Ifester (private).

Waier obtained from: Santian canal and Calapoosa river,

Water first introQueed: July, 1880,

Sizes of distributing mains: 6, 4, 3, and 2 inches.

Avallabls head: 100 fect (averago).

Total length of distriboting mains: About 3 miles,

First cost of water-works: About $20,000,

Number of fire-plugs: 2.

Design and dimensions of pumps and water-plungera: Built by
8. I, Moore, Portland, Oregon; two pumps, 24 by 12 incles,
12 to 24 strokes per minute; pump-barrel, 12 by 24 inches,

Time prunps are run:  Constantly,

Description of force-maing: A tunk 75 feet higl; 45 pounds
PIGESUTG 01 PUM]A,

Kind of power uged: Watcer,

Deseription of water-wheels: Ouno Brnrnham and ono Leffol ;
24 foot Tiead.

PENNSYILVANIA.

DANVILLE:

Population: 8,340 inhabitants.

Nawmie of corporation: Danville Water-Works (muuicipal).

Water obtained from: Well on river-banl.

. Aren and capacity of roservoir: [0 fect long, 7% feet wide, 10
fect deep. .

Costiof do s $4,000,

Water first introduced : In 1872,

Sizes of distributing mains: 12, 8, G, and 4 inches.

Availablo head : 65 pounds (averago).

Number of water-takers: 800,

Tirst cost of water-worls:  §125,000, :

Average annual cost of maintenance and ropairs;  §4,000.

Tiltering system: Gravel and sand.

Number of fire-plugs: 97,

Design and dimensions of pumps and water-plungers: Builbby
the Helly Manufacturing Compary, Loekport, Now York;

- six plain plungors 14 inches diameter, and six 18 inches di-
ameter two rotary, capacity 316,800 gallons, 10 strokes pex
minute.

Kind of power used: Steam.

Deseription of Loilers: One horizontal, 18 feet long, § feet di-
ameter; one upright, 20 feet high, 7 feet diamoter,

Description of engines: One double, 150 horse<power; ono ro-
tary, 200 horse-powenr,

Cost of engines and pumps: $36,000, .

Romarks: The advantage of pnmping direct into mains is
marked control of pressure.

. TITUSVILLE ;

Population: 9,046 inhabitants. :
Name of corporation: City Water-Works (municipal).
Water obtained front: Dug well.g

Water first introduced : January, 1873,

Sizes of distributing mains: 15, 12, 8, 6, 4, and 2 inches,
Available head: 40 pounds (average).

Total length of distributing maing: 94 miles,
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Number of water-takers: 720.

Consumption of water: 400,000 gallons per day (estimated),

First cost of water-works: $139,000.

Average annual cost of maintenance and repairs: §7,000,

Number of fire-plugs: 63,

Design and dimensions of pump and water-planger: Holly;
20 strokes per minute.

Timoe pump is run: Constantly,

Kind of power nged: Steam.

Description of boilers: Two 40 horse-power ilue; fuel, slack
and nut bituminous coal,

Cost of engine and pump: $30,000.

VIRGINIA.

NORroLx:

Population: 21,966 inhabitants.

Name of corporation: City Watcr-Works (municipal).

Water obtained from: Springs and lake Lawson,

Total area of water-shed available: £00 acres.

Capacity of reservoirg:  Onolake, 470,000,000 gallons; Lawson,
120,000,000 gallons; Moxris, 40,000,000 gallons,

Character and dimonsions of dams: All puddled elay.

Cost of dams:  §500,000.

Water first introduced : In July, 1873,

Deseription of main conduit: 4.6 miles long, 12 inches diam-
oter; cast iron,

Discharging capacity: 900,000 gallons per day, 40 pounds
pressure (averago).

Deseription of settling veservoirg:  Two; one, capacity 5,000,000
gallons, and one, capacity 3,000,000 gallons; wateris pumped
into these fiom lnke Lawson and thencoe into maing,

Sizes of distributing mains: 10, & 6, 4, 3, and 2 inches,

Availalle head: 40 pounds (averago),

Total length of distributing maing: 22 miles,

Consumption of water: 70 gallons per head {estimatod),

Number of water-takers: 2,100,

Tirst cost of wator-works:  $450,000.

Avernge annnal cost of maintenanco and ropaivs: $12,000 to
$13,000, ‘

Filtering system: Uso sottling reservoirs,

Number of fire-plugs: - 95,

Design and dimensions of prumps and water-plungers:  One set
Holly and twoe Worthington; plain plungers; two 14 inches
diameter, 24 inches stroke ; two 14 inches dinneter, 26 inches
atrole.

Time pumps are run: Constantly.

+ Description of force-main: 4.6 miles long, 12 inches diameter,

45 pounds pressure on pumps,

Deseription of water-valves: Rubber disks, § inches dinmoter,

4 inch lift,
Kind of power used: Steam.
Deseription of hoilers: Two; fuel, Georgin Creek coal,
Deseription of engines: One Worthington compound und,one
high-pressure, 44 strokes per minute ; slide-valves operated
by conneceting-rod and rock-shaft; one sct Holly pumps,
Cost of engines and pumps:  $50,000,

-Remarks: The advantagoe of pumping direct into maing is thoe

perfect control of pressure for fire serviee,

WEST VIRGINIA.

MARTINSBURG :

Population: 6,335 inhabitants.

Style of corporation: Municipal.

Water obtained from: Springs.

Water first introduced : In 1873,

Bizes of distributing mains: 12 to 14 inches,

Available head: 30 pounds (average),

Total length of distributing mains: About 6 miles,

Number of water-takers: 480.

Consumption of water: 200,000 gallons per day (ostimated).
First cost of water-works: About $80,000,

s s
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. Average annual cost of maintenance and repairs: $1,200,

Number of “fire-plugs: 42,

Design and dimensions of pumps and water-plungoers: Builk
by the Holly Manufacturing Company, Lockport, New York ;
four double-acting piston, 7} inches bore, 42 inches stroke,

Time pumps are run: Constantly,

Description of force-main: 4} miles long, 60 pounds pressure
on pumps, '

Degeription of water-valves: Leather, 3 by 6 inches.

Kind of power nsed: Steam aund water.

Description of water-valves: Tweo American turbine; one 30
inches and one 54 inches diamoter; made by Stout, Mills, &
Temple, Dayton, Ohio; 10 feet head.

Description of boiler: Iorizontal, 16 teet long, 60 inches di-
ameter; 54 tubes, 3% inches diameter.

Description of engine: Condensing or non-condensing, 16 by
97 inches; puppet-valve, operated by came; plain air-pump,
14 by 24 inches. ‘

Cost of engine and pumps: $20,000,

WISCONSIN.
Brack RIiver FALLS:

Population: 1,427 inhabitants,

Style of corporation: Municipal.

Water obtained from: Black river.

Character and dimensions of dam: One across Black river, ab
head of falls, made of bLrush and stone; head obtained, 11
feet,

Water first introduced: In 1875,

Size of distributing mains: 6 inches.

First cost of water-works: Ahout $6,000.

Average annual cost of maintenance and repairs: $125,

Number of fire-plugs: 6.
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Design and dimensions of pump and water-plunger: Rotary,
Johnson’s patent, built by B. F. Bablitt, Utica, New York;
350 revolutions per minute; pump-barrel, 12 inches diameter,

Description of foree-main: 100 feet long, 6 inches diameter;
head, 12 feet on pump.

Kind of power used: Water, :

Doscription of water-wheels: Two turbines, 60 inches diam-
eter, Houston patent, Racine, 'Wiscovsin, 11 feet head, 115
revolutions per minute, ‘

CrossE

Population: 14,505 inhabitants,

Style of corporation: Municipal.

Water obtained from: Misslssippi river,

Water first introduced: In 1877,

Sizes of distributing mainsg: 16,12, 8, and 6 inches.

Available head: 40 pounds (nverago),

Total length of distributing mains: 8} miles,

Number of water-takers: 3R6.

First cost of water-works: §90,000.

Number of fire-plngs: 00,

Design and Qimensions of pumps and water-plungeys: Duplex,
built by G, T, Blake Manufacturing Company, Boston, Mas-
aachusetts, 30 inches steam, 16 inches wator, 2 feet stroke
‘each; pump-barrel, 16 inches diameter,

Time pumps are run:  Caonstantly.

Kind of power used: Stonm,

Description of Dboilers: Twoj 16 foet long, 6 feet dinmoter;
fuel, pine sluba.

Deseription of engine: Simple, high-pressure; cylinder, 30
inches diameter, 24 inches stroke,.

‘Cost of engine and pumps:  $10,000.

Remarks: The advantage of pumping direct into mains is
chenpness; the disadvantage, non-uniformity of pressure,
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WATER-WORKS EMPLOYING THE GRAVITY SYSTEM AND PUMPING T0 DISTRIBUTING RESERVOIR,

CALIFORNIA.

Population: 233,060 inhabitants,

Name of corporation: Spring Valley Water-Works (privato).

Total arena of water-shed available: 28 sgnaro miles.

Capacity of reesiving reservoirs: DPilareitos, 140,000,000 cubic
foot; San Andres, 1,930,000,000 cubio feot; Crystal Springs,
1,200,000,000 cubie foot,

Character nnd dimensions of dams: Pilarcitos, 95 feet high,
600 feet long, 25 wids on fop ; water-slope, 2} to 15 dry-slope,

. 3to 1. San Andres, 05 feet high, 640 long, 26 feet wide on
top; water-slopo, 3% 1o 1; dry-slope,8to 1. Crystal Springs,
80 foet high, 500 feet long, 30 feet wide on top; water-slope,
8% to 1; dry-slope, 3 to 1.

Whator firgt intreduced : In 1858,

Degeription of main conduits: Pilarcitos, 7,840 feet long, 3
foot G inchos by 4 feel 6 inches cross-soction, oval, brick
masonry; olso 16 miles long, 30 inches diameter, tarred
wrought iron. San Andres, 3,080 feet long; 3 feet € inches
by 4 feot 6 inches cross-section, oval, briek masonry; nalso
12 miles long, 30 inches dinmeoter, tarred wrought iron.
Labos creek, 3,000 foet long, 8§ by 4 fest crosa-gection, brick;
also 8,000 feot long, 24 inches dinmeter, cement pipe; also
% miles redwood flue, 22 inclies to 19 inches,

Discharging eapacity: DPilareitos, 11,000,000 gallons per day;
head, 8756 fect (nvernge). San Andres, 9,500,000 gallons por
day ; lLead, 250 feet (nverage). TLnbosoreck, 2,000,000 gallons
per day; head, 290 feok (averago).

Deseription of distributing veservoirs: Take ITundw, heavy
magsonry work; capacity, 35,000,000 gallons; clovation, 877
feet,  Colloge Hill, eapacity, 14,000,000 gellons; clevation,
252 feet, Markob streot, eapacity, 2,250,000 gnllons; eleva-
tion, ¥00 foet.  Upper Russian 1Iill, capacity, 4,500,000 gal-
lons; clevation, 295 feet. T.ower Rnssinn Hill, copacity,
6,000,000 gnllons; olovation, 148 fect, Clay Street 1Till tanl,
capacity, 140,000 galtonsy eclevation, 365 feet.

Sizes of distributing maina: 22 to 3 inches,

Available head: 50 to 100 pounds,

Total Iength of distribnting mainst 175 miles,

Number of water-takers: 20,500,

Consumption of water: (2.6 gallong per Liead per day (esti-
mated), )

Number of fire-plugs: 1,350

Dresign and dimensions of prunps and water-plungers: Built by
Pacific Iron Works and Vulean Iron Works, San Francisco, in
1858 and 1862; Risdon Iron Works, San Francisco, in 18773
plain plungers, 6 to 18 strokes per minute; pump-barrels, L.
C.2 P., 14 inches dlinmeter, 7 feot stroke; €, 8. 2P, 12 inches
diamoter, 5 feet stroke; I, M. 2 1., 20 inches diameter, § foct
stroke,

Timo pumps are run: Lobos Creck, constantly; balanco
stopped.

Time spent in repaivs: 1 day per yoar.

Description of force-maius: Lolbos Creek, 60 pounds pressuro
on pumps; on two, 150 pounds pressure; Crystal Spring, 190
vounds pregsnre; L. M., 130 pounds pressuro,
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Description of water-valves: Crystal Spring and L, M., double.
heat crown,.

Kind of power used: Steam.

Description of boilers: Lobos Creelk, 4 tubular, 16 fect long, 42
inches diametor; tubes, 3 inches diameoter; evaporation,
Mount Diablo coal, § to 1, and for anthracite, 104 to 1,

Description of engines: Lobos Creek, condensing ; oylinder, 40
inches diameter, 48 inches stroke; Crystal Spring, distinet
noting compound condensing; T. M., direct compotnd con-
densing, 80 strokes per minute; Lobos Creel, ovdinary 1ift-
valve with serew ; air-pump, 30 by 24 inches; jot-condensor,
24 by 36 inches,

Duty of engines; . Lobos Creek, with anthracite conl, 50,000,060
foot-pounds daily; with Mount Diablo coal, 4,000,000 foot-
pounds daily.

VALLEJO

Population: 5,987 inhabitonts,

Name of corporation: Vallejo City Water Company (private),

Water obtained from:  Surface-watber,

Total area of water-shod available: About 100 square miles,

Capneity of reservoir: 500,000,000 gallons,

Character and dimensions of dam: 36 feet long, 40 feel high
160 feet Dase; built in sections; dirt and clay; best material
in front section; stono rubbish and coarso material in hack
seetion,

Cost of dam:  $40,000,

Water first introduced: In 1871

Degeription of main conduit: 3% miles long, 12 inches diam-
cter; cast iron.

Deseription of distributing reservoir:  Situoted at an elevalion
of 150 feet above tide-water,

Sizes of distributing maing: 12, 6,4, and 2 inches.

Total length of distributing maing;  About 18 miles,

Number of water-takers: About 1,000,

Consumption of water: 100,000 gallons per day (estimated).

First cost of water-works:  $200,000.

Nomber of fire-plugs: 85,

Design and dimensions of pump and water-planger: Hooker,
huils by W. ¥, Garrett, San Franeisco; plain No, 8 plunger, 16
inches stroke, 100 sirokes per minuto; pump-barrel, 6 by 18
inehes,

Time pumyp is run: 12 hours per day in sumwmer and 6 hours
per day in winter.

Description of force-main: 3% miles long.

Deseription of water-valves: Rubber, 6 inches dismoter.

IGnd of power used: Steam.

Deseription of boiler: G0 horse-power, 40 pounds presgure.

Cogt of pump:  $700.

COLORADO,
LEADVILLE

TPopulation: 14,820 inhabitants. '

Name of corporation: Leadville Water Company (private).

Water obtained from:  Stream in Big Evans gulel.

Total area of water-shed available: About § square miles,

Dimensions of dam: 200 by 300 feet, 12 fect dvep (average).
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Cost of dam: $100,000.

Water fivst introduced : Marely, 1879,

Description of main conduit: 75,639 feet long, G and 8 inches
diameter; cast iron.

Dlsclmwmg capacity : About 16,00 gallons per hour; lead,
190 feet (average).

Description of distributing reserveoiv: 40 by 20 feet, 16 feeb
deep ; it is covered ; capacity, 96,000 gallons,

Sizes of distributing mains: 86, and 4 inches.

Available head : 165 feet (average).

Total length of distributing mains: 4% miles.

Number of water-takers: About 300.

Consumption of water: 100,000 gallons per day (estimated).

First cost of water-works: §77,000.

Average annual cost of maintenance and repairs: 12,000,

Number of fire-plugs: 47,

Design of pumps and water-plungers: Knowles’ patent.

ILLINOIS.
01 LGON : ~

Population: 1,088 inhabitants,

Style of corporation:. Muniecipal.

Water obtained from: Rock river.

Capacity of reservoir: Over 1,000,000 gallons.

Character and dimensions of dam: Across Rock river; made
for running mills, ete.

Cost of dam: Dam, $76,000; reservoir, §14,000.

Water first introduced: November, 1879,

Deseription of main conduit: 35,000 feet long, 8 inches diam-
eter ; iron,

Discharging capacity: 81,500 gallons pex hour; head, 200 feet
(average).

Description of distributing reservoir: Cirenlar; diameter, 160
feet, 13 feot deop.

Sizes of distributing maing: 8 and 6 inches.

Available head: 200 feet (average).

Total length of distributing maing: 14 mile,

Number of water-talkers: %5.

Tirst cost of water-works; §14,000.

Average annnal cost of maintenance and repairs:  §260,

Nomber offire-plugs: 13,

Design and dimensions of jumyp and water—plnnﬂms‘ Built
by the Blake Manufncturing Company; plain plungers, 6
inches diameter, 8 inches stroke, 90 strokes per minute;
pump-harrels, 8 by 6 inches.

Time pumyp is run: 6 days per month.

Time spent in repairs: About 20 hours per year.

Description of force-main: 2,500 fect long, 8 inches diameter,
95 pounds pressure on pump.

Descripion of water-valves: Puppet, 3 inches diameter, 3%
inches lift,

Kind of power used: Steam,

Description of boiler: One tubular, 12 feeb long, 40 inclhes
diameter, 60 pounds pressure.

Description of engine: Non-condensing, 90 strokes per min-
ute; slide-valves.

Cost of engino and punp: §800.

f

JIOWA.
MUSCATING :

Population: 8,295 inhabitants,

Name of corporation: Muscatme Water-Works Compauy (pri-
" vate).

‘Water obtained from: 1\!.[18515511)]_)1 river,

Capacity of reservoir: 1,500,000 gallons,

Costof dam : §11,000,

‘Water first introduced: Xn 1876,

Descuptwn of mmn conduit: 700 feet long, 18 inches diam-

eter; iron. :

MuscariNe—Continued,

Description of distributing reservoir: Puddled and faced with
two thicknesses of brick laid in cement; discharge-pipe on-
ters at DLottom; depth of water, 20 feet; overflow 2 feob
{rom top.

Bizes of distributing mains: 12, 10, and 6 inches,

Available head: 180 feet (average),

Total length of distributing mains: 43 miles.

Number of water-takers: 300,

Consumption of water: 200,000 gallons per dny (ustilmted).

Firvst cost of water-works: §02,000,

Average annual coet of maintenance and repairs: §3, oOO

Number of five-plugs: 42,

Design and dimensions of pump and water-phungers: DBuilt
by Cope & Maxwell, amilton, Ohio; two plain plungers,
10 inches diameter, 36 inches stroke, 25 strokes per minute;
pump-barrels, 10 by 30 inches.

Time pumyp is run: 4 days per week,

Degeription of force-main: ¥ mile long, 10 inches diamoter,
80 pounds pressure on pumni. ‘

Description of water-valves: Rubber, 8 inches, 1inch lift.

Kind of power nged: Steam.

Description of boilers: Tubular, 12 feet long, 48 inches diam-
cter; flues, 3 inches dinmeter, 80 pounds pressure.

Description of engine: Non-condonsing; eylinder, 18 inches
diameter, 36 inches stroke, 20 to 85 strokes per minufe;
combination and slide-valves.

Cost of engine and pump: $8,000.

MARYLAND.
BALTIMORE ! :

Population: 332,313 inhabitants.

Name of corporation: City Water-Works (municipal).

Water obtained from: Jones’ falls and Ganpowdor river.

Arenand capnoity of reservoirs: Jones' Falls supply, 116 acres,
400,000,000 gnllong; Gunpowder River supply, 252 ncres,
510,000,000 gallons.

Character and dimensions of dams: Lake Roland, rubble and
cut stone on rock, backed with clay, 330 feet long; thickness
of masonyry at foundation of overfall, 60 feet,  Loclt Raven,
Luil same, 666 feet long 3 thickness of masonry at fonndation
of overfall, 62 fect, Both 20 feet high, backed with 50 feet of
clay at fonndation, )

Cost of dams: Lake Roland, $152,000; Loch Raven, §250,000;
reservoirs eosp $2,G05,000, ‘

Water first introduced: In 1870,

Degeription of main conduits: Jones' falls, 3,8 miles long,
oval, 5 feet wide, 6} feet high, avea, R4% square feot; builb
of stono and brick masonry; fall, 1 foot per mile. Gunpow-
der, & tunnel, 7 miles long, 2 miles arched with brick, §
miles through solid roek; civeunlar ; dimmgter, 12 feot; fall,
samo as the other,

Discharging capacity: Jones’ falls, 36,000,000 gallons per day;
head, 5 feet, Gunpowder, 170,000,000 gallons per day ; head,
7 feet. : .

Deseription of distribnting reservoizs: Various forms; earth
and ¢lay, lined on each side with stone; outside slopes all 2
to 1; insido slopes, 13 to 1, 3 1o 1, and 4 to 1; puddled cores
in all embankments going below bottem of Lasin and run-
ning well up into excavation on the sides; width of cmbank-
ment, 15 feet; for lakes, 60 and 80 feet.

Bizes of distributing wains: 40 to 3 inches.

Available head: Water-supply slightly deficient at dividing
line of service, :

Total length of distribnting mains: 278 miles.

Number of water-takers: 48,669,

Consnmption of water: 45 gallons per head per day (cati-
mated ). .

Tirst cost of water-works: TPurchased from old water company
for §3,500,000.

Average annual cost of maintenance and repairs; ’ ;513,500‘

5
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Number of fire-plugs: 825,

Design and dimensions of pumps and water-plungers: Built by
H. R. Worthington, Brooklyn, New Yorl; plain plungers,
duplex; two sets, 174 inches diameter, 36 inches stroke; two
sets, 22 inches dinmeéter, 48 inches stroke; 24 st1okes per
minute.

Time pumps ara un: Two sets 93 days per year; two sets 60
days per year,

Time spent in repairs: Tiwo sets 50 hours per year, and two
sots 75 hours per yoar.

Deseription of force-mains: 6,100 feet long, G0 pounds
pressure on pumps; 3% miles long, €6 pounds pressure on
pumps.

Description of water-valves: Worthington gum disks,

Kind of power used : Steam. i

Description of Loilers: Horizontal tubular, 46 pounds press-
ure; fuel, bituminons and semi-bituminouns coal.

Description of engines: Worthingtou eompound duplex, 24
strokes per minute; slide-valves operated by opposite engine;
lifting-pamp eylinder-condenser.

Cost of engines and pumps: Two sets §40,000; two sets
$85,000,

MASSACHHUSEI'TS.

CHBRLSEA

Population: 2L762,

Supplied by Doston water-works,
DORCHESTER:

Topulation: (Inelnded in Boston.)

Supplied by Boston water-works,

. HAVERIILL:

Population: 18,472 inhabitants,

Name of corporation: Taverhill Aqueduet Company (pn—
vate).

Water obtained from:  Kenoga, Salt(mstal], and Pentueked
lakes.

‘Water first introduced: In 1802,

Deseription of main conduit: 10,12, and 10 inches diameter;
wronght iron and cement; head, 266 feat (averago),

Deseription of distributing reservoir: Wrought jron, 40 feet
high, 30 feet dinmeter, with stand-pipe in center 50 feet
high, 24 inches diameter.

Sizes of distribnting mains:  12,10,8, 6, and 4 inches.

Available head : 150 feot (average),

Total length of distributing maing: About 25 miles.

Number of wator-takers: About 2,000,

Consnmption of water: 100 gallons per head per day (esti-
mated).

Firab cosb of water-works: $350,000,

Average annnal cost of maintenance and repairs:  $8,000.

Number of fire-plugs: 20; 63 hydrants.

Design and dimensions of pumps and water-plungers: Builf by
H. R. Worthington, New York, in 1879; two, compound du-
plex; capacity, 2,000,000 gallons per dny

Time pumps are run:  One, 12 hours per day.

Description of force-main: 3,000 fect long 16 inches diameter;
head, 1566 feet on pumps,

Kind of power used : Steaw,

Description of boiler: Horizontal tubular, G0 horse-power;
fuel, hard coal.

Description of engine:  Worthington, compound duplex.

Cost of engine and pumps:  §25,000,

NEW JERSEY.
BURLINGTON ¢ '
Population: 6,090 inhabitants.

Style of corporation: Municipal.
Water obiained from: . Delaware river mainly.
Capacity of reservoir: 90,000 gallons,

Water fivst introduced: In 1804,
752
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Deseription of distributing reservoirs: Light, iron; seven of
them 7 feet diameter, 9 feet high; one, 20 fect diameter, 25
foet high; inclosed in building for the purpose.

Sizes of distributing mains: 24,106,12,10, 8,6, and 4 inches,

Available head: 50 feet (average).

Total length of distributing mains: 9 miles.

Number of water-takers: 1,027,

Consumption of water: 140,000 gallons per duy (exnct).

Tirst cost of water-works: $060,000.

Average nnnual cost of maintenance and repairs: §2,500.

Number of fire-plngs: 84,

Design and dimensions of pumps and water-plungers: OId,
unknown; new, built by Worthington, New York, in 1878;
two plain plungers, 10 inches diameter, 18} inches stroke,
45 strokes per minute (average).

Time pumps are run: 6 hours per day.

Doscription of force-main: 12 inches diameter, 22 pounds
pressure on pumps.

Description of water-valves: Gum, cirenlar,

Kind of power used:; Steam.

Description of Dboilers: Tubular, 40 horse-power, 50 pounds
pressure; fuel, anthracito conl.

Description of engines: Compound condensing; hlgh-preabmu
cylinder, 10 inches dinmeter ; low-pressure eylinder, 24 inches
diamoter ; 18 inches stroke, 45 strokes per minuto; ordinary
slide-valves, worked by opposite engine; air-pump at end of
pump on low-pressure side, same capacity as water-pump;
condenser, 12 inches diameter, 3 feet high.

Cost of ongines and pumps :  About $5,200

Remmks: The advantage of pumping to wservoir consigts in
ihis, that it gives security in case of fire~~Generally water
ispure. In summerspongy fungus is somelimes fonnd in the
maing,

v

NEWARK:

Population: 136,508 inhabitants.

Name of corporation: The Newark Aqueduct Company (nu
nieipal).

Water obtained from: Pagsaie river at Belleville,

" Total area of available water-shed : 981 sqnare miles.

Cost of dams:  $2,671,580 40.

Description of main conduit: 3 11)1108 long, 30 inches diameter;
iron ; head, 165 fect (avexnrro)

Descmptwn of distributing reservoir: Surface elovation, 114
feet above tide-water; capacity, 22,000,000 gallons.

Sizes of distributing maing: 20 to 3 inches,

Agailable head: 114 feet (averago); water-supply defielent.

Total length of distributing maing: 136 miles,

Number of water-takers: 11,000.

Consumption of water: 9,386,000 gallons per year (esti-
mated).

First cost of water-works: $150,000,

Average annual cost of maintenance and ropairs: $13,000.

Number of fire-plugs: 1,136,

Design and dimensions of pumps and water-plungoers: Five,
built by Worthington, New York ecity; two in 1839-'70,
capacity, 5,000,000 gallons oach; one in 1874, capacity,
8,000,000 gallons; one in 1876, capacity, 3,000,000 gallons.
Plain plungers; on 5,000,000-gallon pumps, 22 inchos dinm-
eter, 4 feot nominal stroke, 3 feet Jf ineh working stroko;
on. 8,000,000-gallon pump, 28 inchos diameter, 50 mchw full
stroke, 4 fest 13 inch working stroke; pump-barrels, 22 and
28 inches diameter.

Deseription of force-maing: 30 inches diamoter; hoad, 165
feet on pumyps.

Description of water-valves: Rubber, 9 and 104 inches diam-
eter; 1ift, about 1 inch. ' '

Kind of power used: Steam.

Description of boilers: Seven tulular, 18 foet long, 5 fect

diameter, and 18 feet long, 6 feet diameter; fuel, Schuylkill
hard white-ash coal.
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Description of engines: Componnd; one, high-pressure eylin-
der, 25 inches dinmeter; low-pressure eylinder, 43.3 inches
diameter; 3.98 feet strole; ons, high-Pressure cylindor, 29
inches diameter; low-pressure eylinder, 52 inchoes diamotor;
slide-valves; bueket air-pumps; jet-condenser,

Remark : Water much contaminated by fuctorics above pump-
ing works,

NEW YORX.
CANAJOHARIE:

Population: 2,013 inhabitants.

Name of corporation: Canajoharie Water-Works Cmup'my
(private).

Water obtained from: Springs,

Capacity of reservoira:  Condnit, 8,000 to 10,000 galions; tanl,
800 gallons,

Cost of dam: $10,000.

Water first introduced: In 1852,

Desgeription of main conduit: 90 feet long, 4 inches wide, 4
fact deep; stone wall in masonry, and clny puddling; hend,
32 feet (averngo).

Description of distributing reservoir: Area, 16 by 26 feet, 3
foat deep,

Sizes of distributing maing: 12, 6, 4, 3, and 2 inches,

Available head: 40 go 70 pounds.

Total longth of distributing maing s 10,019 feot,

Number of water-takers: 00,

Consumption of water: 75 gallons per head -per day (esti-
mated).

Tirat cosb of wator-works: §10,000,

Average annual cost of maintenance and repairs:  Ahout $100,

Number of fire-plugs: 11,

Design and dimensions of pumps and water-plungoers: Two,
built by Rumsey & Co,, Seneen IMalls, New York; plain
plungers, 4 by 16 inches diameter, 8 inches siroke, 8 to 8
strolies por minute ; pump-barrel, 4 by 16 inches,

“Time pumps are run:  Constantly.

Time spont in repnirs:  Not over four hours per year,

Description of force-main: 11 miles long, 76 pounds pressure
on Py,

Deseription of water-valves: Drass,

‘Kind of power usad: Water,

Description of wator-wheel: Ovorshob, wooden, 12 leot dian-
eter, 1 foot wide, with bnekets 4 Dy 12 inehos; homo de-
signy 6 foot head, 6 to 8 rovolutions por minute; 51 gallons
per minute; diseharge, 6 gallong per minute at reservoir,

Cost of wheel and pumps:  Wheel, ete,, $200; puwps, §100.

CORNING

Population: 4,802 inhabitants,

Name of corporation: Corning Water Works (privatn),

Water obtained from ;s MeCullock and Monkoy Run ereohs,

Capacity of resorvoiv:s 1,500,000 gallons,

Cost of dam:  $4,000,

Water first infroduced: In 1870

Deseription of main conduit: 8 and 6 inehes dlamoter; enst
jron,

Discharging capacity: 500,000 gallons por day ; head, 50 feot
(average).

Deseription of distributing reservoir: Axea, 300 by 160 feet, and
20 feor deop,

Sizes of distributing maing: 12, 10, §, G, and 4 fuches,

Available hoad : 230 feet (mmmn'e)

Total length of distributing mains: About § miles,

Tirvst cost of water-works:  $25,000,

Number of five-plugs: 40,

Design and dimensions of pumps and wator- -plungers: Bailt
by Georgo T*, Blake Manufasturing Company and by La
France Manuficeturing Company, Blmnira, Now Yorlk, in 1877;
plain planger, 24 by 14 inchoes,

Time pumps ave ran:  Abonut half the timo,

Deseription of force-main: 13 mile Iong, ¢ inches dmmeu‘r'
T30 ponnds presgnre on pranps,
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Description of water-valves: Rubber, 7 inches diameter,

Kind of power used:; Steam.

Deseription of boilers: 14 feet long, 33 feet dmmoter

Description of engines: Simple, one 24 by 24 inches, and one
24 by 12 inches, 40 to 125 strokes per minuto,

Cost of engines and pumps: 5,000,

LEraIns:

Population: 20,541 inhabitants.

Nama of corporation: Elmira Water-Works Company (pri-
vate),

Water obtained from: (A)supply, Carr’s creek; (B) supply,
Chemung river.

Total area of water-shed rwmluble' (A) supply, 20 square miles.

Character and dimensions of dam: Across ravine forming
storago reservoir, 770 feet long, 36 feet high; buils of emth'
clay and puddled wall in centor; slopes 2 to 1 on both sides;
upper sido lined ; stone 1‘ip~1'ap 12 inches thick; flows 22
acres (aboulb).

Cost of dams: Iirst, $81,928 96; second, $10,718 33,

Water fiest introduced: In 1860,

Dueneription of main conduits; Twopipes, 10 inches dinmeter,
gheet-iron and cemont lined; one Wyckoff patent wood pipe,
2 milos hmg, 2 inches dinmeter; hend, 88 feet (averags).

Deseription of distributing reservoir:  Aren, about 300 feet
square ; alovation, €8 feet; eapaeity, 6,000,600 gallons ; water
Irom dish‘ibuting 1'0801‘v0i1' iglot in through a fountain dis-
charging-trough; clustex of hioles for acrating and purifying,

Rizes of distributing meing: 10 to @ inches, -

Availablo hond: 00 feet (averago).

Total length of distribnting mains: About 27 miles.

Number of wator-talkors: 772,

Consnmption of water: 1,400,000 gallons (estimated).

Tirst cont of wnter-works: $342,455 79,

Average annual cost of maintenanco and repairs:  §09,000,

Filtering apparatus: Gallery; 75 feet long, 75 feet digtant from
river; Dbottom 8§ feet Deolow low-water; gravel; no clean-
ingr, )

Number of five-plugs: 148,

Design and dimensions of pumps and water-plungers: One
rotary; built by La France Manufacturing Company, Elmira,
New York; ono Knowles pump, Warren, Massachusotts, in
1880 ¢ plain planger, 22 inches diameter, 3G inches stroke,
98 strokes per winute; pump-barrel, 22 inches dinmeter,

STime pumps are run:  Constantly fm' G months.

Teseription of force-main: 12 inches diameter,

Description of water-valves: Rulber, 3 inches diameter, 2
inghes lift,

Kind of power used: Stean.

Description of bojlers: Two; 60-horse power, 40 to 60 ponndu
pressure; fnel, bituminous coal, from MeIntyro mines,

Deseription of engine: Knowles simple condensing; eylinder,
30 inches dinmeter, 36 inches stroke, 28 strokes per minute,
wlidlo-valves operated by piston ; Knowles condenser,

Cost of ongiue and pnmps:  Kuowles, about §5,000.

Port Bynow:

TPopulation: 1,146 inhabitauts.

Style of corporation: Municipal.

Water obtained from: Owasco lake,

Cost of dnm:  $1,600,

Watoer firat infroduneed: In 1872,

Teseription of main conduits 175 feet long, 4 and 6 inches
Ainmaetor; iven,

Doscription of distrihuting reservoir:  Axes, 155 Ly 50 feet, and
12 foet deep.

Sizes of distributing maing: 6 and 4 inches.

Available head: 176 feet (averagoe).

Total length of diseributing mains: 3% miles,

Number of water-takers: 30,

Tirat cost of water-works: §10,060.

Average annnal eost of maintenince and repaira: §150

Number of fire-plngs:  30. -
i
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Design of pump and water-plungers: Built by Rumsey, Senecn
Falls, New York.

Description of” water-wheel: Turbine, 36 inclies diameter, 7
feet head, 150 revolutions per minute.

PENNSYLVANIA.

BELLEFONTE :

Population: 3,020 inhabitants,

Style of eorporation: Munieipal.

Water obtained from. Spring discharging 14,600 gallons per
minunte.

Capacity of 1'eservoir ¢ 300,000 gallons,

Cost of dam ¢ §75,000 to $80,000.

Water first introdueced: In 1830,

Description of main condunit: 06 inches diameter,

Deseription of distributing reservoir: Builtinshape of section
of pyramid, small end down ; stone and brick, ecementad ; no
cover; capacity, 300,000 gallons; 1,900 feet from and 196 feet
abovo spring,

Bize of distributing mains: 6 inches,

Available head: 10 to 200 feot.

Total length of distributing mains: § milo.

Number of water-takers: 500,

Consumption of water: &0 to 100 gallons per head per day
(estimated).

Average aunual cost of maintenance and vopairs:  $2,000.

Number of fire-plngs: 40,

Design and dimensions of pumps and water-plungers:  Steam-
puup buile by Kunowles, Warren, Massachusetts; plain
plunger, 24 inches dinmeter, 45 strokes per minuto ; pump-
barrel, 24 inches diameter,  Water-pnmp built by W, P, Dun-
can & Co., Bellefonte, Pennsylvania; plunger, 32inches strole,
184 strokes per niinnde ; pump-barrel, § inches diameter.

Timo pumps ave tnn - Water, constantly 5 steam, 2 to 8 hours
per day.

Deseription of force-main: 1,900 feet long, 824 pounds Dress-

ure on PUImps,

Description of water-valves: 8 inehes diamoter,

Kind of power used :  Stean and water,

Deseription of water-wheel;  Iorizontal, 35 inches diameter,
G {eet head, 90 revolutions per mmute 3 100 gallons required
to Jift 1 gnllon to reservoir,

Description of boilers:  Tuabular, 14 feet long, 4 fect dinmeter ;
fuel, Snowshoe coal,

Deseription of engine: Simple; 45 strokes per minute; ordi-
nary valves.

CorunMBIA:

Population: 8,812 inhabitants,

Name of corporation: Colnmbin Water Company (private).

Water abtained from: River and springs,

Total aren of water-shed available: About 2 square miles.

Capacity of reservoirs: 2,000,000 gallons each.

Character and dimensions of dam: Aeross v alley; 250 f(,et
long at top, R0 feet deep ; 500 feet long at Dhottom, 250 wide.

Cost of dam’: 84,281 51; resorvoir, § 1.),7.8 79.

Water fivst infroduced: In 1823,

Description of main conduit: 10 miles long; diameters, 12, G,
and 4 inches; iron,

Discharging eapacity: 1,000,000 gallons ; 150 feat head (aver-
age) of spring above; rcservoir, 50 fu,t lead (average).

Description of distributing rveservoivs: Two; avea, 100 by 150
feet; 9 feet deep oach; plank bottom and sides, canlked and
pitehed; earth embankment 9 feet above ground level,

Bizes of distributing maing: 12,10,8, 6, and 4 inclies.

Available head: &0 to 75 feet.

Total length of distridbnting' mains: 10 miles,

Cousumption of water: 75 gallons per bead per day.

Fivst cost of water-works: $15,500,

Average annual cost of maintenance and repairs:  $4,000,

Number of fire-plugs: 50,

T4
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Coruasra—Continned,

Design and dimensions of pumps and water-plungers:  Buils
iy Morris, Taslker & Co., Philadelphia, Penngylvanin, and one
by Worthington; two plungers, Worthington, iron, with
brasy packing, 12 inches diameter, 25 strokes per minute;
pump-barrel, 12 inches diameter,

Time pumps are run: 10 to 18 hours per day.

Description of force-main: 4,500 feet long; head, 150 fect on
pumps, or 9,000 pounds.

Deseription of water-valves: Gum, 4 and 3 inches,

Kind of powor used: Steam,

Description of boilers: Two; plain eylinder, 65 to 70 pounds
pressure, and one flue-boiler,

Deseription of engine: Non-condensing simple ; cylinders, 18
inches diameter, 50 strokes per minute ; globe-valves.

Cost of engine and pumps:  About §10,000.

Duty of engine: 3,400,000 foot-pounds per 15 houry daily,

LEWISTOWN :

Population: 3,222 inhabitauts.

Name of corporation : Lewistown Water Company (private).

Water obtained from: Creek and springs.

Total area of water-shed available: About 4 squave miles,

Aren and capacity of reservoir: 2,600 sq. feet; 17,500 cu. feot.

Cost of dam:  $24,000.

Water fivst introduced : In 1839,

Description of main conduit: 3 miles long, 6
eter; iron; head, 80 feet (average).

Deseription of Qistributing reservoir: Ordinary j 50 foet square
and 7 feet deep. )

Sizes of Qistributing maing: 6 and 4 inches,

Available head: About 50 feet (averags).

Lotal length of distributing mains: & miles,

Nuwmber of water-takers: About 500,

Firat cost of water-works: $20,000.

Average aunual cost of maintenance nnd repairs : §1,6500,

Number of five-plugs: 14,

Design and dimensions of pump and water-plungors: Built
by Worthington, New York, in 1870 two plain plungers, 6
inches diameter, 8 inches stroke, G0 strokes per minute.

Time spont in repairs: 75 hours per year,

Description of force-main: 14 mile long; head, 15 foot on pump.

Description of water-valves: Rnbbor, 2 inches, ¥ inch lift,

Kiud of power used: Steam.

Description of boilers: Tubular, 8 feet long, 3 feet dinmeter 3
fuel, bituminous coal.

Deseription of engine: 60 strokes per minuto; globe-valves
‘Worthington duplex pumnp condenser, ete.

Cost of engine and pnmyp :  $3,000.

Remarks: The disadvantage of pumping to mains is that when
water is Leing shut off at the hydrants it is forced back on
pumps, cansing wear.—When pumping from creek aftor rain
water is mnddy ; water is a little liard on account of lime-
stone,

inches diam-

VIRGINIA.
STAUNXTON:

Population: 6,664 inhabitants.

Name of corporation: City Water-Works (municipal).

Water obtained from: Springs.

Capacity of reservoir: 2,500,000 gallous.

Cost of dam: $82,000,

Water fivst introduced: In 1876,

‘Description of main condnit: 5,692 feet long, 12 inches diam-
eter; cast iron.

Dmcharn ing eapacity: Head, 180 feet (m'crage), 125,000 gal.
lons per day.

Deseription of distributing reservoir: Cirenlar, 225 foet diam-
eter at top, 16 feet deep; has a receiving wcll with a wire
strainer throngh which the water passes.

Sizes of distributing mains: 12, 6, and 3 inches.

Available head: 130 feet (average). :

Total length of distributing wnins:  About 8 miles.
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. Number of water-takors:. 1,500, .
Consumption of water: 67 gallons per Lead per day (estimated).
Averago anunal cost of maintenance and repairs:  §2,600,

«  Numbor of fire-plugs: 28,

Design and dimensions of pumyp and water-plungers: Built by
H. R. Worthington, New York: two plain plungers, 13
inches diameter, 24 inches stroke, 15 strokes per minute;
pump barrel, 23 Ly 50 inches.

Time pump is run: 10,53 houry of 300 days per year,

Time spent in ropairs: 7 1o 8 days per year,

Description of forco-main: 1,500 feet long, 12 inches dinmeter,
77 pounds pressure on pump.

Description of water-valves:

Kind of power used: Steam, :

Deseription of boilers: 16 feot long, 5 feet diamoter; fuel, Now
River soft conl.

Description of engine: Cepdensing duplex componnd; high,
pressure eylinder, 174 inches diameter j low-pressure eylinder,
35 inchies dimmnoeter; 24 inches stroke, 15 strokes por minute;
slide-valves; ordinary lifting air-pumps, 6 inches; condenser,

. 24 Ly 48 inches.

Cost of angine and pumps:  §13,500,

Duty of engine: 42,260,392 foot-pounds daily.

.

Grum,
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WASHEINGTON TERRITORY.
OLyMria:
Population: 1,232 inhabitants.
Name of corporation: Qlympin Water Company (private),
Water obtained from:  Springg and viver, ‘
Cost of dam:  $500,
Wator first introduced : TIn 1865,
Description of main conduit: Wyckoll wood pipe, 4 inchey
diameter; head, 150 feet (average).
Deseription of distributing roservoir:
and 12 feot deep. .

Sizes of distributing mains: 6 and 4 inches,

Availablo head: 80 feet (average).

Total length of distributing maing: 9 miles.

Number of water-takers: 100,

Tirst cost of water-works:  $20,000,

Nuwmber of fire-plugs: 2, .

Design and dimensions of pump and water-plnngers: Hooker
pump, 90 strokes por minute; pumyp-barrel, Ginches dinmeter,

Time puwp js run:  Constantly,

Description of wator-valves: Composition rubber.

Kind of power used: Water,

Description of water-wheel: Leffel turbine, 23 inches diam-
oter, 31 feet hend, 320 revolutions per minute,

Tank, 50 feot square



WATER-WORKS  EMPLOYING THE GRAVITY SYSTEM AND PUMPING T0 STAND-PIPE.

MINNESOTA.

STILLWATER:

- Population: 9,055 inhabitants.
Name of corporation: Stillwater Water Company (private).
Water obtained from: TLake MeIussiclk.

‘Tetal aren of water-shed available: 40 squars miles,

Area of resorvoir:  Lake, 30 acres,

Character and dimensions of dams: Iiltering, 100 by 60 feot,
and 10 feet deep; reserveir, 100 by 150 fect, and 12 feot deep.

Cost of dams:  $4,000.

Water first introduced s Decomber, 1830,

Description of main condunit: 200 feet long, 20 inches diam-
oter; tile,

Discharging capacity: 5,000,000 gallons per day ; head, 8to 10
fect.

Deseription of stand-pipes: Tanks, on two hills; capaecity,

100,000 gallons each; 1 mile from premping station.

Bizes of distributing mains: 16, 12, 10, 8, 6, and 4 inches.

Available head: 50 to 200 foet,

Total longth of distributing mains: 7} miles,

Number of water-takers: 61,

Consnmptionofwater: 26 gallons perhead per day (estimated).

First cost of water-works: $150,000,

Filtering apparatns:  Gallery, 60 by 100 feet, and 10 feot deep;
sand and gravel, underlaid by 4 by 4 inch and 23 by 4 inch
timbery; cleaned onece a year,

Nnmber of fire-plugs: 85,

Design and dimnsusions of pump and water-plungers: Farrison,
built by Blake Manufacturing Company, Boston, Massachu-
sotta; piston, 1to 160 strokes per minute; pump-barrels, 10
by 24 inches.

Time pumyp is ran: 2 hours per day.

Description of forco-main: 3 miles long, 16, 12, and 8 inches
diameter, 60 pounds pressurs on punp.

Doscription of water-valves: Iar rnbber, 4 inches diametor,
& inel lift,

Kind of power used: Steam.

Deseription of botlers: Two; 16 feeb long, 48 inches dinmeter,

Description of engino:  High-pressure, 24 inches stroke, 1 to 150
strokes per minute; slide-valves operated with piston-valves.

Cost of engine and pump:  §4,500.

PERNNSYLVANIA.

S0UTH BETOLEMEM @

Fopulation: 4,925 inhabitants, ) )
Name of corporation : South Bethlehem Gas and Water -Com-
pany (private). '

Water obtained from: Lehigh river,

‘Water first introduced: In 1875,

Sizes of distributing mains: 8§, G, 4, and 3 inches,

Available head: 60 pounds pressure (average).
““Potal length of distributing maing: 2,305 feet..

Number of water-takers: 140. .

756~240
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First cost of water-works: §20,184 22,

Average annual cost of maintenance and repaivs: 305 83,

Number of fire-plugs: 30. -

Design and dimensions of pumps and water-plungers; John
Tritz, built by Bethlechem Iron Company; puwmp-barrels, 18
Ly 36 incles.

Time pumps are run: One pumyp constantly.

Desecription of force-main: 60 to 90 pounds pressure on pumps.

Kind of power nsed: Steam, )

Remarks: The disadvantage of pumping to mains is that muddy
water is pumped into maing after vains.

TENNESSEE.
CLARKSVILLE:

Population: 3,830 inhabitants.

Name of corporation: Clarksville Water Company (private).

Water obtained from: Cumberland river,

Water {irst introduced: June, 1879,

Deseription of main conduit: 10,200 feet long, 8 inches dinm-
eter; cast iron.

Discharging capacity: 500,000 to 1,000,000 gallons per day;
head, 150 to 250 feet.

Deseription of stand-pipe: Riveted plate iron; 16 feet inte-
rior diameter; 102 feet high; on stone foundation.

Sizes of distributing mains: 8, 6, and 4 inches,

Availablo head: 150 to 200 {eat, ‘

Total length of distributing mains: 533} miles,

Number of water-takers: 102,

Consnmption of water: 31 gallons per head per day (esti-
mated).

Frivst cost of water-works: §50,000,

Average annual cost of maintenance and repairs:  $2,500,

Number of fire-plugs: 40.

Design and dimensions of pumps and water-plungors: Two;
built by Blake Manufactoring Company, Boston, Massachu-
sebts; bucket-plungers; steam, 20 inches; water, 12 hy 24

, inches; 45 strokes per minute; pump-barrel, 12 inches dinm-
eter. :

Time pumps are run: - Pive hours per day, four days per week,

Description of force-main: 10,200 feet long, 8 inches diamoter;
head, 281 feet on pumps,

Deseription of water-valves: Composition of gnm and metal H
4% inches diameter, 1 inch lift.

Kind of power used: Steam.

Description of boilers: 22 feet long, 44 inches diameter; &
riveted flues, 8 inches diameter; fuel, bituminouns coal.

Deseription of engine:. Simple; high-pressure: cylinder, 20
inches diameter, 24 inches stroke, 45 strokes per minuto;
Blake patent valves,

Cost of engine and pumps:  $3,000,

Remarks: The disadvantage of pumping is the uneven strain
on pipe-joints.-—Watcer slightly impregnated with lime.




IWATER-WORKS EMPLOYING: THB GRAVITY" SYSTEN AN PUNPING DIRECT INTO DISTRIBOTING
MAINS.

NEBRASKA.
OMAHA:

Population: 30,618 inhabitants.

Nume of corporation: City Water-Works (private).

Water obfained from: Missouri river.

Capacity of reservoir: 9,000,000 gallons.

Description of main conduib: 16 and 24 inches diameter; cost
iron, :

Discharging capaecity: -5,000,000 gallous per day of 12 hours;
head, 235 feet (average).

Deseription of distributing regervoir: Two chambers, 204 by
162 feet; 24 feet deep, each; embankment, 12 feet wide atitop ;
slopes, 13 to 1; elevation of top of embankment, 307 feet above
low water of river; interior pnddled and lined with brolken
stone ab bottom, and brick on slopes.

Sizes of distribnting mainsg: 24 to 8 incles,

Available head: 150 feet {average).

Total Iength of distributing mains: 31 miles.

Number of water-takers: 393,

Consumption of water: 50 gallone per head per day (estimated),

First cost of water-works :  §500,000. i

Filtering system: Water pumped from river into threo settling
basing, capacity 3,000,000 gallons, from whence it is dratwn
into clear water Dbasin, and from thence into distributing
TCSCTVOIT,

Nmnber of five-plugs: 250,

Design and dimensions of pumps and water-plungera: Knowles
plain componnd, R4 inches diameter, 42 inches stroke; high
pressure, 19 inches diameter, 36 inches stroke; pump barrel,
24 inches diameter,

Time pumps are run: 12 hours per day,

Description of force-main: 2% miles long, 16 inches diameter
head, 283 feet?  pumps, i
Description of water-valves: Rabler, with leather face, 8%

inches in size, § to § inch lift.

Kind of power used: Steam,

Deseriptiion of boilers: Return-flue; fuel, bitwninous coal,

Description of engines: One compound condensing; high-
pressure cylinder, 33 inches diamoter; low-pressure cylindor,
61 inches- diameter ;- 42 inches stroke. Ono extra engine;
cylinder, 38 inches diameter; 36 inches stroke; rotary piston;
slide-valves, operated by rocker-valve abtached to piston;
air-eylinder, 16 inches diameter; one 30-inch jet-condenser.

Cost of engines and pumps: §10,000.

Duty of engines: 80,000,000 foot-pounds gnaranteed.

NEW YORK.
YONKERS: )
Population: 18,892 inhabitants.
Name of corporation: Yonkers Water-Works (municipal).
Water obtaived from: Sprain and Grassy Sprain brooks.
Total area of water-shed available: 8 sqnare miles possible;
f sguare miles at present,

[

Yoxgers--Continued,
~Area and capaciby of reservoir: 104 acres ; 405,000,000 gallons,

Character and dimensions of dam: Earth, with pnddle core;
witlth on top, 20 feet ; slopes, 2 to 1; faced on water side with
rubble 18 inches thiek; greatest depth of water, 26 feet;
foundation mainly on sand and gravel, also onrock and hard
pan; leavy hase of concrete for puddle-wall, secnred by
gheet-piling and core-walls whers necessary.

Cogt of dam: §73,000,

Water fivst introduced :  Septewber, 1870,

Degeription of main conduit: 3,200 feet long, 24 inches diam-
oter; casbirou.

Digcharging capacity 1 About 4,000,000 gallonsper day; head,
26 feeb (maximum).

Deseription of distributing reserveoir:  Vory small affair; holds
about 8 days’ supply.

Sizes of Qistribuling mains: 18, 12,8, 6, and 4 inches,

Availablo hiead: 0 to 207 fect. _

Total length of distributing maing: 6,500 feeb of 18 inehes,
25,051 feot of 12 inches, 15,868 feot of 8 inches, 47,042 feet
of 6 inches, 14,619 feet of 4 inches, ‘

Nuniber of water-tukers: 005,

Consnmption of water: 80 gallonspor head per day (estimated).

Fivst cost of water-works: To December 1, 1880, 669,209 64,

Averago annual eost of maintenance and repairs:  $3,600.

Nuwmber of five-plugs: 248,

Design and dimensions of pumps and water-plungers: One
Ll by W, Wright, Newlburg, Now York, in 1876 ; one buekot-
planger, 15§ inches diameter, 36 inches stroke, 17 strokes
por minute; pump-barrel, 22 inches diameter, Onoe I, R.
Worthington, Now Yorlk, in 1881; two plain plungers, 184
inches dinmeter, 36 inehes stroke, B0 strolces per minute,

Time pumps ave run: 3,274 hones in 1880, :

Timae spent iu repaivs: Nominal,

Description of foreo-minin: 8,500 feot long, 18 inches dinm-
oter; head on Wright pump, 198 feet; head on Worthington
pump, 210 feet,

Deoseription of wator-vulves: Wright, double-beat ; Worthing-
ton, disk,

Kind of power used: St

Description of boilers: Drop return tubuiar, 18 feet long, 5%
foet diameter; fuel, anbhracito coal.

Description of enginos: Condensing compound; Wright, 22
and 30 inches diametor, 5 feet stroke, 17 strokes por minute;
slide-valves operated Ly eccentrie en shaft, Worthington
31 and 36§ inches diameter, 8 feet stroke, 50 strokes per min-
ute; Lalanced slide-valve; single-acting, brass-lined air-
pumps,

Cost of éngines -and pumps:  Wright, $17,500; Worthington,
§21,000. o

Duty of engines: Wright, (1,060,000 foot-pounds daily in
18805 80,000,000 foot-pounds guarvanteed. Waorthington,
70,000,000 foot-pounds guaranteed, : o

767241
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PENNSYLVANIA.
SHAMOKIN :

Population: 8,184 inhabitants,

Name of corporation: Shamokin Water Company (private).

Water obtained from 1 Trout run,

Total area of water-shed available: 2,000 acres.

Capaecity of reservoir: 250,000 cubic feet,

Charncter and dimensions of dams: Two; one 3 mile above
the other, )

Cosb of dams: $4,000.

Water first introduced: In L1874,

Deseription of main conduit: 2F miles long, 12 inches diam-
eter; wood,iron.bound; and 3} miles long, 12 inches diameter,
iron, : )

Discharging ecapacity: Lower dam, 49 feet, upper dam, 139
feet ; 800 gallons per minute,

Deseription of stand-pipe: 250 feot, up the mountain.

Sizes of distributing mains: 10 to 4 inches.

Available liead : 139 foch (averago).

Total length of distributing mains: About ¥ miles,

Number of water-talers: About 1,000, '

Consumption of water: 100 gallons por day per family {esti-
mated),

Tirst cost of water-works: $110,000,

Average annual cost of mainfenance and repairs:
$3,000,

Number of five-plugs: 20,

Design and dimensions of pumps and water-plungers:  Built
hy the Niagara Pump Works, Brooklyn, New York; doublo
plungers, 8} inches dinmoter, 18 inches stroke, 20 to 40
strokes per minute ; pump-harrel, 8} inehes dinmetor,

Time prmps ave run: - About 3 months pov year,

Time spent in repairs: G600 hours por ycar.

Deseription of water-vulves: Duross.

Kind of power used:  Steam, .

Description of boilers:  Steaw, from Cameron colliery; fucl,
anthracite coal,

Cost of engino and pump #7750,

WILKESBARRY :

Population : 24,330 inhabitants,

Nameo of eorporation: Wilkesharre Water Company (incor-
porated stock company).

Water obtained from:  Mountain stream,

Total aren of water-shed available: Aboud 12,000 acres.

Capaeity of reservoir: 7,000,000 gallons,

Character and dimensions of dam :  Stonoe, 20 fect high.

Cost of dam @ §15,000, ‘

Water fivst introducoed ;s In 1860,

Deseription of main conduit: 2} miles, 16 inches diameter,
cast iron ; and R} miles, 10 inches diameter, swwronght iron and
coment ; hoad, 150 feet (avernge).

Sizes of distribnting mains: 10,8, 6,4, and 3 inches,

Available head: 150 feet (average); water-supply deficient,
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Total length of distributing maing: About 8§ miles,

Number of water-takers: About 2,800,
First cost of water-works: $180,000.

Average annual cost of maintenance and repairs:

Nuwmber of fire-plugs: 94,

Design and dimensions of pump aund water-plungers:  Buailg
by G. F. Blake Manufacturing Company, in 1877; bucket-
plungers, 50 to 60 strokes per minute; pump-barrels, 10
inches diameter ; head, 130 feet on pumps,

Time pnmyp igran: 2 days per yoar (averagoe),

Deseription of water-valves: Leathor,

«Xind of power used: Steam.

Deseription of boilers: 65 ponnds prossure; fuel, No. 3 an-
thracite coal,

Description of engine: 50 to G0 strolees per minutw,

Cost of engine and pump :  §2,100,

Remarks: The advantages of pumping to mains are that it
savoes trouble and that i6 iy easy to get tho water quickly,

$2,000,

VERMON'T.
Sarvr Jouxspury:

Population: 5,R00 inhabitants.

Name of corporation: Saint Johnshury Aquedncet Company
and Villago of Saint Jolmgbury Water-Works (private),

Water obtained from: Saint Johusbury Aqueduct, springs;
Village; from river,

Total area of water-shed availabloe s
Water firsh introdunced
Village, in 187677,
Deseription of main condnit: Saiut Johvsbury Agueduet Com-
pany, 4 wiles Tong, 6 inches diameter; ivon, comaent-lined;

head, 170 feet (average),

Sizes of distributing maing:  Saint Johnsbary Aquednet Com-
pany, 4 and 3 inches; Village, 8, G, and 4 inches,

Availablo hend: 170 feot (averago).

Constumption of water: £,000 gallons per day (estimated),

First costi of water-works: Saint Johusbory Aqneduet Com-
pany, 50,000 Village, $80,000,

Filtering apparatus: Size,12 by 15 feet; filled with sand;
cleaned ones in two wenks.

Number of five-plugs: 50,

Design and dimensions of pumps and water-plungers: Village
pumps, built by J. . Flanders, Vergennes, Vermont, in 1874
buckets, small pump, 13 inehes stroko; lavge puunp, 8 inches
strokej 20 strokes per minute; pump-barrels, 12 by 15 inches;
80 t0.100 pounds pressure on pumps,

Timoe pumps arve run:  Constantly,

Description of water-valves: Plain moetallie ; small puwup, 12
inches and £ inech 1ifh; large pump, 15 inches and § inch lift.

Kind of power used: Water.

Degcription of water-wheels: One for each pump; DBuzzell
make ; 30 and 50 inches diameters; 12 feet head.

1,000 aeres,
Saint Johnshury Aquednet, in 18605




WATER-WORKS  EMPLOYING SYSTEM OF POMPING TO DISTRIBUTING RESERVOIR AND
STAND-PIPE.

Monrrne :

Population : 29,132 inhabitants,

ALABAMA.

-,

Name of corporation : Mobile Water Company (private)

Watoer obtained from: Springs and creek.

Water first introduced s In 1824,

Doescription of distributing reservoir and stand-pipe: Roct-
angnlar embankment; puddle-faced and viprap of brick;
inner slope, 2 to 1; outerslope, 1% to 1; stand-pipe, east ivon,
& inches diametor, 85 feet high, with an exterior of 3 inches;

pipe, 12 feet high;
worl,

the whole supported in o skeleton frame-

Sizes of distributing mains @ 14, 10, §, 6, and 4 inches.
Water supply:  Doficient.

Number of water-takers: About 1,000,

Congumption of wator: About 250,000 gallons per day.
First cost of water-works: $200,000.

Average annnal cost of maintenance and vepairs: §12,000.

Number of five-plugs:

172,

Design and dimensions of pumps and waur-pluugms- Two};
built by Paulding, Kemple & Co., Weat Point ; plain double-

aeting piston-plung

17 strolses per minw

Time pumps are run

er; 10 inches diameter; 43 inches stroko;
e.
Clongtantly.

Description of foree-main: 16,000 hmt long; 8 inches diam-
cter; hoad, 20 fect on pumps,
Deseription of water-valves: Hinge, 6 by 12 inches; free

1ift.
Kind of power nsed :
Deseription of water-

lutions per minute,

Water,

wheels: Two breast-wheels; 16 inches |
diameter; 7 feet wide; 10 inches deap; 54 feot head ; 8% rovo-'

Romarks: Two Blake pumps are heing introduced.

MASSACHUSETTS.

BROOKLINE :

Populetion: 8,087 inhabitanis, .

Namo of corporation:

Water obtained from:

Irookline Water-Works (municipal),
Springs.

Cost of dam: §$78,312, :
Water first introdneed:  May, 1875,
Deseription of distributing reservoir and stand-pips: On a

hill, 240 feet above

tide~water; 360 by 130 feet; 20 foet deep ;

lined with stone rnbblemasonry; capacity, 6,000,000 gallons;
partly built by embankment. Stand-pipe, 25 feet high; 6
feet inside diameter; built of masonry. .

Sizes of distributing mains: 16 to 2 inches.

Available head: From 0 to 220 feat.

Total length of distributing mains:  ADout 25 miles,

- Number of water-talkers: 896,
Consumption of water: 69 gallons per head per day (exact),
irst cost of water-works: $475,000,

Brooxrve~Coutinued,

Average annual cost of maintenunco and ropaivs: 6,800,

TFiltering apparatus:  Size, 200 by 4 foel; filtering required
only oceasionally ; gravel; cleaned wnce o month, while in
us0, .

Number of fire-plagns: 158

Degign and dimensions of pumps and water-plungers: | Duilt
by Worthington, Now York, in 1874 and 18303 two plain
plungers; ono 16 inchos dimmoter and one 143 inches diam-

cefer; 5% inches stroke; 24 strokes per minnte; pump-
Tarvels, about 2 feot. .

Time prunps aro ran:  About 3,400 hours per year,

Time spent in repaivs: 260 Tours per year.

Desceription of force-nnin: 2% miles long; 16 aud 14 inches
dismeoter.

Doscription of water-valves: Vuoleanizod rubber; 7hy 1inel;
§ ineh 1if6

Kind of power nsed: Steam,

Deseription of boilers: Two hovizonial tubulnr; 10 foet Jony;
one O feob 3 inches diameter ; one 0 fuet 6 inches dinmoter ;

avaporation, 8 pounds of wator to 1 pound of ¢onl; 65 ponnds
pressure ; fuel, anthraeite coal,

Deseription, of engine: Compound condenser, intermoedinto
receiver; high-prassure cylinder, 214 inches digmeter; Jow-
prosgure eylinder, 435 inches diamoter ; 264 inches stroke; 42
strokes per minute 3 lide-halanced vn]vuﬁ, worked by opposite
bell-crank; two single-acting aiv-pumps, volnme, 5,304 cubie
inches ; condenser volume, 25,000 cubic inches,

Cost of engino and pumps: 816,000,

Duty of engine: 53,000,000 foot-pounds, daily; 60,000,000
foot-pounds guarantved.

CAMBRIDGE :

Population: 62,660 inhabitants,

Name of corporation: City Water-Works (inunicipal).

Wator obtained from:  Frosh pond,

Total aren of water-shed available: 1,200 neres,

Water firgt introduced :  In 1856, )

Description of distribnting yeservoir and stand-pipe:  Stand-
pipenear resorvoir; pumping maing entor it at bottom and
connect with distributivg mains, these connect with reser-
voir; an outlet from veservolr commeels direet witlh stand-
pipe.

Bizes of distributing wains: 24, 20, 16, 12, 10, 8, 6, 4, and 3
inehes,

Available head: 60 feet (avernge); water-supply defieient,

Total length of distributing maing: 0 miles,

Number of water-takers: 10,400,

Consnmption of water: 40 gallons per head per day.

TFirst cost of water-works : $201,480,

Average annual cost of maintenanee and repairs:  §25,000:

Filtering apparntus: Gallery exeavated near edge of littlo
pond ; size, 45 by 50 feet; gravel; no cleaning.

750243



244

CansripgE—Continued.

Number of fire-plugs: 375,

Design and dimensions of pumps and water-plungers: Two
built by Werthington, New York, in 1868 and 1872; two
plain plungers to eachj 22 inches diameter; 48 inches stroke;
26 strokes per minute; pump-barrels 22 by 48 inches,

Time pumps are ran: 11 hours per day.

Deseription of force-main: 2,400 feet long; one 30 inchoes diam-

eter and ono 24 inches dinmeter; 48 pounds pressure on punps,’

Degeription of water-valves:
inch 1ift,

Kind of power used: Steam.

Deseription of boilers: TFour horizontal tubular; two 13 foet
long, 63 inches diameter; two 13 feet 6 inches long, 66 inches
dinmeter; 45 pounds pressnre; fuel, Cumberland eoal.

Description of engine: Compound condensing; high-press-
ure cylinder, 14 inches dinmeter; low-pressure cylinder, 24
inchoes diameter; 48 inches stroke; 52 strokes per minute
(average); slide-valves with piston ecounntor-balance ope-
pated from opposite eross-hend ; single-aeting air-pump ; jot-
condenser.

Cost of engine and pumps: $68,000.

Duty of engine: 50,000,000 foot-pounds daily.

Rubber; O inches diameter; ¢

‘ OHXO.
WEST CLEVELAND !
Population: 1,800 inhabitants.
Supplied by Cloveland water-works (sco pages 112 and 113),
ZANESVILLE

Population: 18,113 inhabitants. ‘

Name of corporation: City Water-Works (municipal).

‘Water obtained from: Muskingum river.

Water first infroduced: In 1842.

Discharging capaciby of condnit: 5,000,000 gallons in 24 hours;
lead, 180 feet (avorage).

Description of distributing reservoirg and stand-pipe: Two
reservoirs for low service; capacity, 5,000,000 gallons; stand-
pipo for high servico; head, 80 feet alove reservoir.

Sizes of distributing maing: 106 to 3 inches.

Available head: 180 feet (avorage).

Total longth of distributing mains;

Number of water-takers: 3,000. .

Congnmption of water: 96 gallonsperhead per day (estimated),

Pirst cost of water-works: $500,000,

Average annual cost of maintenance and rvepairs:

Number of fire-plugs: 163,

Design and dimensions of pump and water-plunger; Worth-
ington, Now Yok, duplex; plain plunger, 18 inches diam-
oter; 36 inches strolke; G0 strokes per minute; pump-barrel,
174 by 36 inches, ‘ :

Time pump is ran: 15 hours por day.

Description of force-main: 2,200 foet long ; 20 inches diametor;
70 pounds pressure on pump.

34 miles,

12,000,

Description of water-valves: Gum; 7 mehes diameter; 1 ineh

lift, :

Kind of power used: Steam,

Description of boilers: Four tubular; 14 feet long, 54 inches
dianmeter; 60 tubes, 3 inches diameter each; 65 pounds press-
ure; fuel used, slack,

Description of engine: Non-condensing; oylinder, 30 inches
diameter; 3G inches stroke; 060 strokes per minute; globe
throttle-valves,

Cost of engine and pump: §17,000.

PENNSYLVANIA.
ALLENTOWN ’
Population: 18,063 inhabitants.
Style of corporation: Municipal.
Water obtained from: Springs.

. Character and dimensions of dam:
feet wide and 6 feet high.
760

Wooden structure; 140
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Water first introduneed s In 1830.

Description of main eonduit: 2,230 feet long; 12 inches digu-
oter; cast iron.

Discharging capacity: 1,300,000 gallons in 24 Lours; head, 6
feot (average). ’

Descrviption of distributing reservoir and stand-pipe: The
former, 48 by 28 feot and 13 feot deep; bottom 142 feet above
level of pump; capacity, 276,019 gallons, The latter, 57 feet
high, 6 feet diamecter; base 128 feet above pump; eapacity,
134,222 gallons,

Sizes of distributing mains: 16 to 2 inches.

Available head : 810 1306 feet; water-supply deficient,

Total length of distributing mains: 22 miles.

Number of water-takers: 2,350,

Consnmption of water: About 200,000 gallons per day (esti-
mated).

Tirst cost of water-works:

Number of fire-plugs: 92,

Design and dimensions of pump and water-plangers:  DBuilg
by W. F. Moser & Co., Allentown, Pennsylvania, in 1872;
two plain plungers; 5 feet 2 inches; 18§ strokes per minute;
pumdp-barrel, 10 inches dinmeter,

Time pump is yun: Constantly.

Deseription of foree-mains 1,000 feot long; 10 inches diaw-
etor; 142.,5 pounds pressure on pumy,

Description of water-valves: Brass; 10 by L4 inches; 1 ineh
lift.

Kind of power used: Water. .

Description of water-wheel: Wolfe's patent turbine; 6 fact

"diameter; G fect head; 30 revolutions per minuto,

$07,000,

WISCONSEN.
MILWAUKEE:

Population: 115,587 inhabitants,

Namo of corporation: City Water-Works (imunieipal).

Water obtained from: Lake Michigan,

Water firsf introduced: In November, 1873,

Deseription of main conduit: Irom lake-cxib to pump
well, 2,100 feet longj 36 inches diamoter; cast iron; the
head or difference of level between lake and pump-well
depends on speed of pwups, being 3 feet £ inches whon
engines ave punping at the ratoe of 16,000,000 gallons per 24
hounrs, .

Dogeription of distributing resexvoir and stand-pipe: Reser-
voir capacity, 21,000,000 gallons; embankment, 16 fool wido
on top ; inner slope, 14 to 1; outer slope, 14 ta 1; inner slope
and bottom covered with, first, clay puddle £ feot thick;
sceond, 9 inehes hroken stone ; third, paving 16 inches thick,
laid in cement and mortar; water enters on east sido; elilu-
ent-chamber, stop-valves, wasto- and overflow-pipes on wost
gide ; influent- and effluent-pipes connected by main on hot-
tom of reservoir for direet supply in easeof necessity, Stand-
pipe, wrought iron; 4 feet diamoter; 130 feet high; in-
closed in stone tower,

Sizes of distributing mains:
inches. s

Available head: 90 o 140 feet, according {o lovation,

Total length of distriluting mains: 90 miles.

Number of waber-talkery: 7,524,

" Consumption of water: 12,200,000 gallons per day ; about 100
gallons per head (average).

Firgt cost of water-works: §1,967,500,

Average annual cost of maintenance and repaivs:  HiU,000.

Number of fire-plugs: 7106.

Design and dimension of pumps and water-plungers: R, W,
Hamilton, built by B, P. Allis & Co., Milwanker, Wisconsin,
in 1873; two bucket-plungers; 28% inches dinmeter; 7 fvet
stroke; 26 sirokes per minute; pump-barrel, 3 feet 4 inches
diameter.

Thue pamps are run ¢ About 18 hours per day,

30, 24, 20, 16, 12, 8 and 6

IR e e 1/;“? b
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Deseription of force main: 525 feet long; 36 inches diameter;
head, about 170 feet on pumps.

Deseription of water-valves: Bucket, double-seated; outsido
dinmeter lower sent, 34 inehies; inside diameter, 0 inclies;
1% inch lift,

Kind of power used: Steam,

Deseription of boilers: Drop return-flue; 24 feet long; 7 feeb
diameter; 60 pounds pressure; ovaporation, 9.15 pounds of
water to 1 pound of coal; fuel, anthracite coal,

761
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Deseription of engines; Condensing compound; high-pressure
cylinder, 36 inches diameter, 62,14 inches stroke; low-press-
ure eylinder, 58 inches diameter, 96 inches stroke; 26 strokes
per minnte; ordinary steam-valve, opevated by cam cut-off;
single-neting air-pump, 30 inches diameter, 62 inches stroke; .
-common condenser, 36 inches diamaoter, 84 inches high. *

Cost of engines and pumps; $170,000,

Duty of engines: 75,000,000 to 80,000,000 foot-pounds, daily;
60,000,000 foot-pounds guaranteed.
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ALABAMA.

BIRMINGIIAM

Population: 3,086 inhabitants,

Name of corporation: Flyton Land Company (private).

Water obtained from: Creel.

Total arca of water-shed aveilable: 40 square miles,

Capacity of reserveiv: 1,000,000 gallons,

Cost of dam:  $7,500,

Water fivst introduced : In May, 1573

Description of main condnit: Part of stone, 30 by 30 inches
seuare ; pind cast iron, 4,600 feet long; 12 inches dinmmeter,

Discharging capacity + 3,000,000 gallons per day.,

Deseription of distributing rescrvoir: Dimensions—68 by 05 feet,
bottom; 100 Dy 1560 I'u‘t top; 124 feet deep; embankmoent
of carth, Yined inside with one course of Lrick, and one edge
laid in cement.

Sizes of distributing mains: 8, G, 4, 3, and 2 incles,

Avnilable head: 130 feot (avernge).

“Total lengih of distribnting mains:

Number of water-talkers: 450,

" Counsumption of water: 100 gallons per head per day (esti-
mated). )

‘Trivst cost of wator-works:  Ahont $90,000,

Average annnal ‘eost of maintenance and repairs:
£500. ‘

Number of fire-plugs: 15,

Design and dimoensions of pumps and water -plm)nus' Onao
Worthington ; pump-barrel, 10 by 10 inches, One Blake;
pump-harrel, 14 by 24 mchu‘s. Onoe Williamson ; prump-barrel,
10 by 24 inches i 100 strokes per minuto,

Time pnps are yun:  10°hours per day for 2 pumyps,
Description of forece-main: 4,600 feetlong; 12 inchesdiameter;
head, 1756 feot on pumps, .
Deseription of water-valves:

tery 4 ineh lift,

Kind of power nseds  Steam,

Deseription of boilers:  Two—14 feet long, L0 inehes diameter;
G0 tnbes 3 inches dinmeter-dn each, Oue flne—28 feet long,
42 inches diameter; 16 flues, 2 inclies oach,

Daseription of engines: Worthington, duplex, high-pressure;
1~3 by 10 inches; plain slide-valve,  Willinmson, 18 by 24
inches; steam shifting-valves, Blake compound condensing
duplex; 14 by 24 inches; plain slide-valve.  Alr-pump—
steam-cylinder, 10 inches; air-cylinder, 14 inches; 18 inches
strolke,

Cost of engines and pumps:
son, $1,060; Dlake, 5,500

About 8 miles,

$300 to

Rubber; 3 and 34 inches diame-

Worthington, $1,600; Willisr-

FPLORIDA.

JACKSONVILLE ! -

Population: 7,650 inhabitants,
Nawme of corporation: Jacksonville Water-Works (mummpal)
‘Water obtained from:” Well and stream.
Water firat introduced: July, 1880.
762—K406 :

JacksonviLLr—Continued.
Deseription of stand-pipe: 10 inches; castivon; 100 foot high;
in ease of five this is shut off and direct pumping is practiced,
Sizes of distributing mains: 14 to 6 inches.
Available head: 100 feet (average).

Total length of distributing mains: 8 miles.

Number of water-takers: 150,
Consumption of water: 80,000 gallons por day (exact).
Tirst cost of water-works: $95,000.

Number of five-plags: 87,

Design and dimensions of pump and water-plungers: Built
by Worthington, New York, in 1880; plain plungers; 03
“strokes per minute; plﬂ]]ll'-bllll(‘l 18 by 36 inclies and 16 by
24 inches,

Time pump is rup: Oonstantly.

Deseription of foree-main: 1,420 feet long; 14 inches diameter;
45 pounds pressure on pump,

Degeription of water-valves:
inch lift.

Kind of power used: Steam,

Deseription of boilers: Return tubular; 16 feet long; & feot
diameter; G4 tubes, 4 inches dinmeter each; fuel, wood.

Deseription of engines: One compound cmuhmsing, 14 by 18
inches; 24 by 18inches; one high-pressure, 183 by 10.inches;
G} strokes por minute; alide-valves oporated by opposite en-
gine; four single-acting air-pumps, 12 inches Aimueter; 10
inches stroke; jet-condenser, 18 by 30 inches,

Rubber; 6§ inches dinmeter; 1

Cost of engines and pumps:  §20,000.
ILLINOIXS, -
AvrToN:
Topulation: 8,975 inhabitants.

Name of corporation: -Alton Water-Works (private).

Water obtained from: Mississippi xiver,

Water first introduced : January, 1876.

Description of main conduit: 5 fect high by 2 feet wide; stone
laid-in cement; head, 3 to 30 feet.

Description of chstnbumw veservoirs: Two tanks, elavated 0
feet above highest point of city; one 40 feet diameter, 24

feet high; the other 30 feet dinmeter, 16 feet high, set on

trest]e, mnking top of tanks 250 {eet nbova pumps.

Sizes of distributing mains: 16, 10, 8, and 6 inches,

Available head: 150 to 250 feet.

Total length of distributing waing:

Number of water-takers; 106,

Counsumption of water: 200,000 gallons per day (estimated)

Tirst cost of water-works: $90,000,

Average annual cost of maintenaunce and repairs:

Filtering appaiatus:
month,

Number of fire-plugs: 87.

Design and dimensions of pumps and water-plungers:  Built at
Indianapolia; 26 to 30 strokes per minute; pump-barrel, 12 by
30 inches, - Worthington, New York, pump heing put in now,

12 miles.

: §3,600,
Box filled with sponges; cleaned once a
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Timoe pump is run: 3% hours per day,

Deserintion of foree-main: 13 mile long; head,
pamp.

Description of water-valves:

Kind of power used: Steam,

Deseription of hoilers: Four, £0 feet Jong; 48 inches dinmeter;
G0 to 70 pounds pressure; fuel, bitnwinons coal.

Deseription of engines: Deany 24 inches diameter; 24 inches
stroke; Worthington; 184 by 14 by 10 inches; donble,

Cost of engines and pranp:  Dean, §5,000.

JACKSONVILLE 5

Population: 10,927,

Name of corporation:  Jacksonville Water-Worles (municipal),

Water obtained from:  Rescrvoir and ereek,

Total arven of water-shed availalle: Reservoir, 4 square
miles ; ereek, 20 square miles,

Capacity of receiving reservoir:

Character and dimensions of dam :

Cost of dom:  $28,000,

Water first introdnced :  Febrnary, 1874,

Desgeription of distributing reservoir:. Civenlur; 135 fuot di-
ameter on bottom 3 185 feet diameter on top; 15 feet deep;
capacity, 2,600,000 gallons ; situated on an cminencs,

Sizes of distyibuting mains: 10 to 4 inches,

Availablo head:, 806 feet (avernge); water-supply defieient,

Total length of distributing mains: O miles,

Number of water-talkers: W,

Consmmption of water: 212,000 gallous per day (exact).

First cost of water-works:  $150,000,

Average anuual cost of maintenance and repairg:
4,000,

Number of fire-plugs:

Duesign and dimensions of puwp and water-plungers; Built
by Woarthington, New York, in 1878; two plain plungers, 15
inehes diameter; 16 inches stroke; 16 fo 18 strokes per min-
ute; pumpsharrel about 81 inches dlameter,

Time pumyp s ran:  About 18 hours per day.

Tima gpent in repairs: None,

Deseription of force-main: 2} miles long; 10 inches dizmeter;
head, 120 to 134.85 foet on pnmyp,

Deseription of water-valves:  Soft ruliber,
jnehes dimmeter; § ineh 1ife

Kind of power used:  Steam,

Description of boilers: Two tubular; 16 feet lung; G0 inches
diameter; 48 tubes, 4 inelies diametery €0 pounds prossure ;
fual, bitwninous coal, '

Deseription of engine: Non-eondensing, Worthington duplex;
copmmon “ I Y.yalve, opernted by opposito rm-lwr-slu\tt

Cost of engino and pump:  §4,650.

Remarks: Water somewhat unpleasant in hot weathoer,

MORRISON ¢

Population: 1,951 inhabitants, )

Stylo of covporation: Muonieipal. -~ -

Water obtained from:  Artesian well,

Water fivst introduced : In 1873 )

Deseription of distribnting reservoir:y Weoden; built 10 feot
above ground; capacity, 90,060 gallons,

Size of distributing wains: 6 inches,

Availablo hend 1 65 feet (average),

Length of distributing mains: 660 feet,

Number of water-takers: 40, ‘

Consumption of water: 30,000 gnllous per day (estimated),

First cost of water-works:  S12,000,

Average annual eost of maintenanee and repairs s §1,600,

Number of fire-plugs: 13,

Design and dimensions 6f pamp and water-plunger: Blake
No, # fire-pnmp, New York; plain piston-planger, 7 inches
diamefer; 12 inches Ell()kl_‘; 40 o 180 stiokes per minute;
pump-barrel, 7 inches diamdcter,

Time pump is rans 10 honrs per day.

Tiwe spent in repaivs: 5 hours per year,

30 feot on

Rubber,

€,000,000 gallons,
18 feet high across valloy.

#4500 1o

70 s

1 inel Abick; 8
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Deseription of water-valves: Puppet.

Kiund of power used: Steam,

Description of Doilers: Tubnlar; 12 feet long; 42 inches di-
ameter; 36 tubes, 3 inches diameter; fuel, soft eoal,

Deseription of engine: Simple; eylinder, 12 inches dlameter;
12 inchos stroke ; wator-cylinder, 7 inches diameter,

Cost of engino and pamp:  §700.

SPRINGIIELD

Population: 19,743 inhabitants,

Name of corporation: Springfield Water- kaq smmicipal).

Water obtained from:  Sangamon river,

Water first introduced: In (368,

Degerviption of distributing reservoir: Sguare embankment
with rounded corners; 275 feot square ab top, 238 feet deep ;
inner slope, 13 to 15 outer, 2 to 15 puddle facing, 18 fuches;
stono riprap, & inches; bottom, 2 feet of Gno elay and 24 feet
of conerete 5 capacity, 4,000,000 gnllons; stand-pipe in centor,

6 feot high, 30 inchos diametor ; wronght iron,

Sizos of distributing maing: 15, 10, 6, and 4 inches,

Totnl length of distributing maing: 20 miles,

Nuwmbor of water-takers: 700,

Consumption of water: 1,500,000 to 2,000,000 gatlons per day,

First cost of water-works:  §450,000,

Av«-mgo annunl cost of maintenanco and repairs: §12,000 to
£15,000,

Number of five-plugs: 91,

Design and dimensions of pump ond fire-plungers:  Built by
Worthington, New Yark, in 1876; plain plungers, 13 inches
dinetor; 36 inches stroke; 28 strokes per min nte,

Thue pump fgrun: 17 hours por day. |

Deseription of foree-main: 3 wiles long; 15 inches dinmeter;
east ivon,

Desceription of water-valves:
etory 14 inel 1t

Kind of power used:  Steam,

Deseription of boilers: Tour tubular, 16 feet long, 5 fbset dinm-
etery two with 62 tubes, 4 inches diametor; two with 48
tubes, 33 inches dinmoetor; 60 pounds pressure; fucel used,
hitwminous coal,

Daseription of engine: Non-condensing; 20 inches diameter,
86 inches stroke, 28 strokes per minute ; slde-valves,

Coxb of engine and pump:  §13,200 without boilevs.

Rubber disk; 6 inches diom-

INDIANAL
Nrw CARLISLES

Population: H30 inhabitants,

Stylo of corporation: Municipal,

Water obtained from: Well,

Water lirst introduced: In 1870,

Doseription of distributing reservoir: Wooden tank; 40 feet
above ground.level; 108 feet from suetion at pump-house.

Sizes of distributing mains: 6 and 4 inches,

Available hoead: 36 feet (averngo),

Total length of distributing mains: 7,000 fect.

Conswuption of water; 8000 gallons per day (estimated).

Tirst conb of water-worka: §7,000,

Avoeragoe anmal vost of maintenance and repairs:  $302 05,

Numbor of fire-plugs: 13,

Design and dimensions of pmnp and water-plangers: Built
hy Worthington, New York; Imeket-plungers, 7 incles 411‘1111-
oter; pump-harrvels, 7 melwn dinmator,

Time pump is ran:  One hour per day.

Time spent in repirs: None,

Deseviption of forec-main: 6 mdn\mlmmofer' 40 pounds press
ure ou o,

Deseription of water-
ineh 1ift,

Kind of power nsed:

Deseription of boiler:

Deseription of engine:
valves,

ralves: Rubhber; J inches dinmeter; 4

Steam,
G0 pounds pressure.
Non-condonsing, 14 by 10 inches; slide-

763
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PERU:

Population: 5,280 inhabitants,

Name of corporation: Pern Water-Worlks (mumclpal )

Water obtained from: Wabash river,

Total area of water-shed available: 250 sqnaroe miles.

Cost of dam: $11,811 52,

"Wator fitst introduced: In Mareh, 1879,

Descuption of main conduit: 370 feet long;
eter; iron. '

Description .of distributing reservoir:  Sguare embankment,
20 feet high; water-level, 16 f{eet above bottom; embanl-
ments all puddled 1 foot thick, fmd with bmuk laid without
mortar,

Sizes of distributing mains: 16, 12, 10, 8, G, and 4 inches.

Available head: Abont 93 feet (average).

Total length of distributing mains: 11 miley and 4,454 feet.

Number of water-takers: 1060,

First cost of water-works: $109,549 93,

Average aunnal cost of maintenance and repairs:

Filtering apparatus: Cleancd onco a year.

Number of five-plugs: 1013 varlons designs,

Design of pump and water-plungers: DBuilt by Worthington,
Now York, in 1879,

Kind of power used: Steawn.

Description of DLoilers: Nashua steol return-tubular; 16 feet
long; 5 feot 4 inches diamoter; (5tubes, 4 inches diamotor
each; fuel, Indiana block coal,

Cost of engine and pump:  §17,902 85,

Duty of engino: §0,000,000 foot-pounds guaranteed,

20 inches dinm-

About $5,000.

IOWA.

ANAMOSA.

Population: 2,083 inhabitants,

Namo of corporation: Aunamose Water-Works Company (pri-
vate). )

Water obtained from :

Cost of dam:  §600..

Water fivst introdneed : . August, 1875,

Description of distributing reservoir: DBuilt with enrved sides
and square onds; 60 feet long; 144 feat wide; 164 feet deap.

Size of distributing mains: 60 inclies,

Available head: 75 pounds (averago).

Total length of distributing maing: 2 miles,

Number of water-takers: 300,

Consumption of water: 25,000 gallons per day (estimated),

First cost of wator-works: $15,000,

Average annual coét of maintenance and repairs: ‘1:800

”\Imuhu of fire-plugs: 7.

Design and dimensions of pump and water-plungers: Built
by Cope & Maxwell, ITamilton, Ohio ; bueket-plungers; 10
inches dinmeter; 36 inches stroke; 25- strokes per minute;
pump-barrel, 10 neches diameter,

Time pump isrun: 18 hours per week.

Time spent in ropaivs @ 30 hours per year,

Description of force-main: 4 mile long; G iuches diamefer; 75
pounds pressure on pump.
Description of water-valves:
Kind of power nsed: Steam.
Degeription of boiler: Tubular; 40 horse-power; fuel, wood,
Deseription of engine: Simple; cylinder, 16 inches diameter

34 inches stroke ; 25 strokes per minute; slide- valvos.

Cost of engine fm(l pump:  §2,000, ‘

Wapsipinicon river,

Leather; 10 cles diameter.

Lvox:

Population: 4,095 inhabitants,

Namo of corporation: Lyons Water-Works C’cmpanv (pu-
vate).

Water oblained frcm: Mississippi river.

Capacify of reservoir: £00,0C0 gallons.

Cost of dam: $2,400.

Water first introdneed: March, 1875,

Description of main conduit: 16 inches diameter; east iron.
764
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Lyox—Continued.
Deseription of distributing reservoir: An exeavation on higlh
ground, with massive banking around it; hobtom and sides,
puddled elay, 18 inches thicl; ono courso of briek laid in
water-lime over a rubble and water-lime coating over pnd-

dled clay.

Sizes of distributing maing: 12 to 2 inches.

Available head : 110 feet (average).

Total length of distributing mains:

Number of water-takers: 120,

Consumption of water: 150,000 gallons (estimated).

First cost of water-works: $45,000,

Average annual cost of maintenance and repairs :

Number of fire-plugs: 37.

Design and dimensions of pumps and water-plungers: DBuilt
by Knowles, Warren, Magsachusebts, in 1875; plain plungers,
3 feet 10 inches, 25 strokes per minute; pnmp-barrel, 80 inches
diameter, Built by Cope & Maxwaoll, Dotroit, Michigan, in
1874 ; plain plunger, 12 inches; 40 strokes por minute; pump-
barrel, 24 inchos diametor.

Time pumps are rnn: 8 hours; 3 days por week,

Time spent in repairs: 60 hours per year.
Description of force-main: 1,800 feet long;
oter; 80 to 130 pounds pressure on pumps.

Deseription of water-valves: Tudlow,

Kind of power used: Steam.

Descripption of boilers: Two 3-flne; 80 to 100 pounds press-
are.

Description of engine: Simple; eylinder, 24 inches diamoter;
24 inches stroke; Ludlow valves,

Cost of engine and pumps :  $7,500,

Remarks: During low water the water can nog he used for do-
mestic purposes.

OTTUMWA

Population: 9,004 inhabitants,

Name of corporation: Ottnmwa Water-Works (private),

TWater obtained from; Des Moines river,

Character and dimonsions of dams: Two; stone and wood;
350 foet long; 12 feet deop,

Water first introdueed: In 1878,

Deseription of main conduit: 20 inches dinmoter ; irvon,

Discharging eapacity : 3,000,000 gallons por day.

Deseription of distributing reservoir: DBuilt on high olava.
“tion.

Sizey of distributing meins: 16 to 4 inches.

Available head: 90 pounds (average).

Total length of distributing mains: 8 miles,

Number of water-takers: 340,

- Consumption of water: 75 gallons per head per day (esti-
mated).

Filtering apparatus: Gallery divided into compartmonts 30 feek
square; chareoal; oleaned once a month,

Number of fire-plugs: 76,

Design and dimensions of pumps and \mter-plunwers. Man-
ders, Vergonnes, Voermont ; Knowles’ steam-pump j four plain
plungers; 12 to 30 strokes per minute; pnmp-barrels, 10, 12,
and 14 inches,

Time pumps are run:  Constantly.

Description of foree-main: 1 milo long; 16 inches dinmnotoer;
head, 220 feet on pumps.

Deseription of water-valves: 10 and 12 inches diametor,

Kind of power nsed: Steam and water,

Deseription of water-wheels: Eelipse turbine, 72 inches di-
ameter ; American turbine, 66 inches diameter; 8 to 10 feeb
head; about 60 gallous of water required to lift 1 gallon to
reservoir,

Description of Dboiler:

3 miles,

1,047,

16 inches diam-

Tubualar j 70 pounds pressure.

Deseription of engine: 30 strokes per minute,

Remarks: River is always muddy whon the water is high; a
slanghter-Louse above the works imparts a good deal of filth
to water.




[

E
|
i
&
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KENEUCKY.
BOWLING GREEN: ‘

Population: 5,114 inhabitants,

Namoof corporation: Bowling Groen Wi Llur-Wmlxs(mumupwl)

Water obtained from: Darren river,

Water first introduced: In 1868,

Discharging capacity of condnit: Iead, 237 feet (avoragn).

Description of distributing reservoir: Owal in shape; on ele-
vation 237 feet above town ; capacity, 1,000,000 gallons,

Sizes of distributing mains: 8,6, and 4 inches.

Available head: 65 pounds (average).

Total length of distributing mains: 7 miles,

Number of water-takers: §00,

Consumption of water: 300,000 gallons pex day, or (0 gallous
per hoad (estimated).
TPirst cost of water-works:
Number of fire-plugs: 45.
Design and dimensions of pump and water-plungers: De-
signed by C. Hennary; built by Dennis Long & Co., Louis-
ville, Kentueky, in 1808; one plein double-acting plunger;
12 inches diamoter; 30 inches stroke ; 27 strokes per minute;

12 inches diameter pump-barrel.

Timo pump is run: 12 hours per day.

Description of force-main: 5,800 fest long; 8 inchey diameter;
100 pounds prossure on pumps.

Description of wator-valves: Leather.

Kind of power used: Stenu,

Deseription of boilers: Two flue, 20 feet long, 40 inches di-
ameter; one tubular, 14 fect long, 60 mdm diameter, 81
flues ; 1nel, Green luvm' conl,

Dusumfum ol engino: Simple; 16 inches dinmeter;
stroke ; 7 strokes per minnte.

Cost of pump and engine:  §14,000,

100,000,

30 inches

MASSACHUSEX TS,
ATTLEBOROUGH :
Population: 11,111 inhabitants.
Namo of corporation: Attleborough Water-Supply Distriet
(municipal),
Water obenined fram: Springs,
Water first introduced,; In 1874,

*Description of distributing reservoir: Wrought iron; 40 feot
Ligh; 20 feet dewp ; inclosed in briek and covered ; capacity,
abont 200,000 gallons.

8izes of distributing mains: 8, 6, and 4 inches,
Available head: 26 to 30 pounds,
. Total lougth of distributing maing: § miles,
Number of water-takers: 500,
Congumption of water: &0 gallovs per head per day (esti-
mated).
First cost of water-works:
Number of fire-plugs: 70,
Design and dimensions of pumps and water-plungers: - One
Blake, Boston; one Worthington, New York, 1874; plain
‘plungers; diameters, 1% and 14 inches,
Time pumps are run: 6 to 8 hours per day.
Time spent in repairs:  Abont 24 hours per year,
Deseription of foree-main: 3 mile Jong; 32 ponnds pressure on
pumps,
Kind of power nused: Steam.
Deseription of boilers: Powerrented; fuel, anthracite coal,
“Cost of engine and pumps:  $1,600,
LAWRENCR

Population : "39,151 inbhabitants,

Style of corporation: Mnnieipal.

Water obtained from: Merrimack river,

Totalarea of water-shed available: 4,136 &quare miles.

Water first introduced : December, 1875,

Bizes of distributing wains: 30, 24, 80, 16,12,
inches,

Available head :

860,000,

10, 8, and 6

160 feet (averago).
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Lawnexcre—Continued,

Total fength of distributing mains: 42,17

Nunber of wator-takers: 8,241,

Consumption of wafer: 681,259,171 gallons in 1880,

Pirst cost of water-works: §1,200,000,

Average anunal cost of maintenance and repaiva: §15,000,
Piltering apparatas: Gallery, 300 feot long ; 8 fect wide; 8 feet
high; 15 feet below erest of Essex dam ; gravel and sand.

Number of five-plugs: 404,

Design and dimensions of pump and water-plungers: I, D,
Leavitt pump, bLuilt by I. P, Mormis & Co., Port Richmond
Iron-works, Philadelphin, Penusyliania, in 1875 ; two bucket-
plungoers; 18} inches diameter; 28 inches stroke; 14,64
gtrokes per minute; 1mmp-bn1‘rel, 26} inches diameter, 8
foot stroke,

Time pump is run: 11 honrs 53 minutes per day (average)
305 days per year,

Time spent in repairg;  Abont 40 hours per year,

Deseription of forece-main: 5,000 feet long ;- 30 inches diam-
ater; head, 180 feet on pumy,

Description of water-valves: Double beat; cast-iron case in-
closing rubher ving; 1064 inches dmmcter ; & inch lift,

Kind of power used; Stean,

Deseription of boilers: Two fire-box tubnlar; 25feet53inches

miles.

long; 6 feat 3 inchies Qiameter; 80 inbes, 3 inches diameter
each; D0 pounds pressure  evaporation, 11,49 pounds of water

tol 1"mnml of coal,

Dueseription of engine: Compound; high-pressnre cylinder,
18 inchtes diameter; low-pregsure cylinder, 38 inches dimm-
cter; 8 feot strokoy grid-iron slide-valves worked Uy revolv-
ing ¢ cams.” Double-acting ale-pump; 15 inches diameter;
48 {uches stroke; intornal jot-condenser,

Cost of angine and punp:  §120,000,

Duty of englne: 102,224,637 foot-pounds in 1880, daily ; guaran-
tead for V5,000,000 foot-pounds.

Romarks: ‘]m ndvxmtnga in pumping to mains is its pmmpt
availability in case ropairs ave needed in other systems,

Pryaourin;

Population: 7,093 inhabitants,

Numne of corporation: Plymouth Water-Works (municipal).

Water obtained from: (1) Groad, and (2) Little South, ponds;
(1) Boot pond; (4) & small Jake,

Aven of reservolrs: No, 1, 318 ancres; No. 2, 54 acresy No. 3,
74 neres; No, 4, 18 acres; all natural reservoirs with nrtiiicial
conactions; no dam requived,

Cout of reservoir improvements:  $3,000,

Water fivst introdueed:  In 1855,

Description of main conduit: 60 feet, 20 inches; 7,900 feet, 10
inehoes; aund 9,200 feet, 10 inches; wrought-ivon pipe, coated
and lined with eement,

Digcharging eapaeity: 27,000 gallons par Donr; Lead, 16 fect
(;wernga').

Deseription of distributing reservoir: Oblong; 116Dy 200 feet !
16 feet deep; slopes, 14 to 1; bottom and sides clay puddled
14 feet thick; eont of gravel and sand, 2 feeb thick, over
which ig stone Hining, 103 feet above low-water mark ; eapac-
ity, 1,800,000 gallons,

Sizes of distribnting mnins: Bio 2 mclms.

Availuble lead: 50 to 90 fest; water-supply deficient for
dwellings; relylig on pumps.

Total length of distributing maing: 102,291 feet.

Number of water-takors: 1,200, .

TFirst cost of water-works: §102,000,

Average annual cost of maintenance and repaire:  §3,800.

Filtexing appnratus: Only & wire-screen; cleanéd onco a
month., :

Number of fire-pings: 62,

Design and dimensions of pomp and water-plungers: Built
by H. R. Worthington, New Yok, in 1878; 4wo plain plung-
ersg; 14 inebes digmeter; 18 inches stroke; 42 strokes per
minute ; puwp-lareel, 20 inches diameter.
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Time pump is run: 12 hours per day.

Deseription of force-main: $,200 feet long;
eter ; head, 60 feet on pump.

Deseription of water-valves: Rubber; 6 inches diameter; 13
ineh life.

Kind of power used :  Steam.
Deseription of boilers: Retnrn tubular; 14 feeb long;
diameter ; 30 ponuds pressure; fuel, anthracite coal
Deseription of engine: Compound condensing ; duplex; high-
pressure eylinder, 14 inches dinmeter; low-pressure cylinder,
24% inches dinmeter;-18 inches stroke; €4 strolkes per minute;
slide-valves operated by piston; four bncket air-pumps, 9
inches dinmeter,

Cost of engine and pump:  §7,000.

Duty of engine: 62,424,756 foot-pounds, daily; 50,000,000 foot-
younds guarantecd,

Remarks: Water has a fishy taste and smell sonetimes, but
this never lasts more than two or three weeks,

10 fmeles diam-

4 foet

WEST NEW'TON:

Population: (Poepulation ineluded in Newton.)

Style of corporation: Munieipal,

Water obtained {from: Charles river,-

Area and eapacity of reservoir: 126,000 square feet; 1,500,000
gallons,

Water flrst introduced: In 1876,

. Sizes of distributing mains: 16, 12,8, 6, and 4 inches.
~ Available head: GO to 80 pounds.

Total length of distributing maius:

Number of wator-tukers: 2,201,

Consumption of water: 452,000 gallons per day (estimatod).

First cost of water-works: $760,167 22,

Avorage annual cost of maintenance and repairs:  §9, 500

Filtering apparatus: Gellery; gravel; cleaned once & year.

Number of fire-plugs: 324,

Deaign and dimensions of pump and water-plungers:  Built by
H. R. Worthington, New York, in 1876; two plain plungers,
21 and 214 inches diameter; 50 inches stroke; 10 strokes per
minnte; pamp-barrels, 3 foot 4 inches diameter; 10 fest 2
inohes long. -

Time pump is ran: 30 hours per week,

Desoription of force-main: 21,120 feet long; 20 inches dmm-
eter; head, 201.76 feeb on pamyp.

Description of water-valves: Rublier; 9% inches dinmeter; 13

- inch lift.

Kind of power used: Steam.

Degeription of hoilers: Tubular; 20 fect long; 5 feet 5 inches
dinmeter ; 50 ponnds pressure ; evaporation, 8 pounds of water
tal 1)0\\1\(1 of coal; fucl, hard conl.

Deseription of engine : Cmnpouud condensing ; hxgh -ressure
eylinder, 30 inches diameter; low-pressure cylinder, 50% inches
diametor; 50 inches stroke ; 20 strokes por minate; slide-bal-
ance piston-valves by rocker-armi; air-pumps, 2 feet 8 inches
diameter; 2 leot stroke; jet-condenser.

Cost of engive and pumyp s §48,000.

Duty of engine: 03,245,116.1 foot-pounds, daily; 65,000,000 foot-
pounds guaranteed.

61 miles.

WOBURN:

Population: 10,931 inhabitants.
Name of corporation: Woburn Water-Works (mmunicipal.)
Total area of water-shed available: 4,760 acres.
Cost of dams  About §50,000,
Water first introduced: September, 1873,
Description of distributing reservoir:,
lons ; 182 feet above engine-house floor.
Sizes of distributing mains: 14,12, 10,8, 6, and 4 inches.
Available head: - 65 pounds (average). '
Totnl length of distributing maing: . About 37 wiles.
Nuinler of water-takers: 2,000,
, Consnmption of water:
head per day (estimated).
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Capacity, 5,000,000 gal—

About £00,000 gallons, or 75 gallons per
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Tirst cost of water-workg: $450,000.

Averago annual cost of waintenance and repairs:  $8,000,

Filtering apparatus: Gallery, 12 Ly 82 feet; & feet doep (aver-
age); conpected with pump-wells, 20 feet distant, by 24-ineh
conduit; loose stone wall; no cleaning.

Number of fire-plugs: 208,

Design and dimensions of pumps and water-plungers: One
huilt by Worthington, New York, in 1873; two plain ploug-
ers, 15 inches diamoter; 24 inchwes stroke 40 stvokes per
minute; pump-barrel, 21 inches diameter; 4 feet 2 inches
long; one built by G. F. Blale, Boston, in 1880,

Time pnmps are ron: 313 days per year (averago).

Time spent in repairs: About 500 hours per year,

Description of force-main: 1,000 feet long ; 14 inches dinmeter;
90 pounds pressure on pumps (average),

Description of water-valves: Rubber; G-ineh size; § inch
lift,

Kind of power used: Stean.

Description of boilers: 16 feetlong; b feot dinmeter; 88 tubes, 3
incheswliameter; 47 pounds pressurc; evaporation, 84 pounds
of water to 1 pound of coal; fuel, Cumberland conl,

Description of engine: Duplex, compound, condensing; high-
pressure eylinder, 193 inches diameter; low-pressura eylinder,
338 inches diameter; 24 inches stroke ; 80 strokes per ninuto;
D-valve operated by rocker-shaft and crank; jet-condensoer,

Cost of engine and pumps:  About §282,000

Duty of engine: 50,000,000 foot-pounds, daily;
pounds guaranteed.

5,000,000 foot-

MICHEIGAN. ' .

GRAND RarIDS:

Population: 32,016 inhabitants,

Name of corporation: City Water-Works (municipal).

Water obtained from: Two creeks

Total aren of water-shed available:
one 11.5 square miles.

Cost of reservoirs and dam:  Distributing reservoir,
setiling reservoir, $12,004 85; dam, $50.

Water first introduced: - In 1874.

Description of main conduit: 1,993 fect long;
eter; iron; head, 20 feet (average).

Deseription of distributing reservoir:  Cirenlar; 196 feot diam-
eter at bottom, 271 feet diameter at top, 25 feot deoap; depth
of water, 20 feet (nverage); embankment, earth with puddlo
walls, 8 foet thiek, 213 feet Ligh in center; capaeily, 6,000,000
gallons,

Sizes of distributing maing:
inches,

Available head: 15G feet (average). ‘

Total length of distributing maing: 22,28 miles.

Number of water-takers: 1,200,

Consumption of water: 1,107,424 gallons per day (esti nmtcd).

Fivst cost of water-works: $404,206 01.

Average annual cost of maintenance and repairs: §0 (\UO

Number of fire-plugs: 235 various designs.

Design and dimensions of pump and water-plungers: Turner
pumip, built by Buteworth & Lowe in 1878; piston-plunger,
15 inches diameter, 15 to 20 strokes per minute; pump-har-
rel, 143 by 15 inches. )

Deseription of foree-main: 2,678 feot long;
ater; head, 150 feet on pump.

Description, of water-valves:
diameter,

Kind of power nsed: Steam.

Kind of fuel nged:  Wood.

Deseription of engine: Horizoutal; divect-acting condensing;
eylinder, 33 inches diameter; 6 feet stroke; 15 fo 20 strokes

©per minute; balanced puppet-valves; condeuser, 34 feet
diameter, 15 feet high,

Cost of engine and pump:

One, 6 sgquare miless and

04,066 26,

20 inches diam-

20, 16, 14, 12, 10, 8, 6, and 4

16 inches dinm-

Rubber-ficed; & or 10 inches

£36,554 90.
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MISSOURIN.

HaxxrpaL:

Population: 11,074 inhabitants,

Name of corporation: Hannibal Water Company (private).

Water abtained from: Mississippi viver,

Water first introduced : February, 1880,

Deseription of distribuling reservoir: Oval in shape; one-
fourth of depth excavated, rest built up; clay, puddled in
layors; lined with clay- puddle Dottom and inside slopcs
paved with rubble-stoncs; eapacity, 1,600,000 gallons.

Sizes of distributing mains: 14 to 6 inclies,

Available head: 210 feet (average).

Total length of distributing maing: Ahont 11 miles.

Number of water-takers: 500,

Consumption of water: 130,000 gallons per day (exnct).

First cost of water-works: $100,000,

Filteving appavatus: Well; 40 feet deep; 10 feet diamotor; 2
layers of gravel and 3 layers sheep’s-wool sponges; cleaned 3
or 4 times per year; sottling-well, 40 feet deep; 35 foot dinm-
eter, )

Number of fire-plags: 75,

Design and dimensions of puwp and w ‘L(('r-plungors. Built
by the Blake Manufacturing Company, Boston, Massachusotis,
in 1879; 2 plain plungevs; 15 inches dinnmier; 24 inches
stroke; 40 to 50 strokes per minute; pump-harrel, 15 inches
diameter.

Time pump is ran: 8 hours per day (average).

Description of foree-main: 1,500 feet long; 12 inches diameter;
head, 220 fect, or 90 pounds pressure on punp.

Deseription of water-valves: Rubber; 4 inches dmmeter HE
inch 1ift.

Kind of power used: Steam,

Deseription of boilers: Tubular; 12 feet ]mw 64 inches diam-
eter; 3-inch tubes; 60 pounds pressure; 11101 nntive (Missouri)
coal,

Description of engine: Non»condemung simiple; cylinder, 24
by 24 inches; 40 to §0 strokes per minute; lover gato-valve,

Cost of engine and pump:  §7,000.

SEDALIA: )

Population: 9,561 inhabitants.

Style of corporation: Municipal.

Water obtained from: Flat creck,

Character and dimensions of dam: Drop dam; 162 feet long;
4 feet high; stone piers.

Cost of dam:  $150,000.

Water first introduced: In 1872

Dereription of wein condnit: 3 miles long;
cter; cast iron,

Deseription of distributing reservoir: Tank, 30 by 40 feet,
placed upon trestle-work 40 feet high; totalelovation, 60 fock,

Bize of distributing mains: 12 inches.

Available head: (0 feet (average).

‘Lotal length of distxibating wains: About 18 miles,

Number of water-takers:- About 400.

Consumption of water: 25 gallons perhead perday (estimated).

First cost of water-works: About $125,000.

Average nnnual cost of maintenance and repairs:  About $7,000,

Number of fira-plugs: 32.

Design and dimensions of pump. and water-plangers: Holly;
15 strokes per minute; pump-barrel, 12 inches dinmeter; &5
pounds pressure,

Time pump is run: 8 hours per day.

Rind of powoer used: Steam.

Deseription of engme. Condenmng compound; 15 strokes per
minute,

12 inches diam-

NEW JERSEY.
ELIZABETH

Population: 28,229 inhabitants. s

Name of corportion: The Elizabeth Town Water Company

(private).
‘Water obtained from: Elizabeth river,

Brizaprra—Cantinued,

Total aren of water-shed available: About 40 srpuarve miles,

Capacity of reservoirs 100,000,000 gallons.

Character and dimensions of dam: 110 feeh long; 12 fect

high. .

Cogt of dani:  $200,000; improvements, $75,000.

Water first intvodweed: Mareh, 1854,

Deseription of main conduit: To hasin, 1 mile long; 24 inches
diameter; wrouglht ivon, lined with eoment.

Discharging capacity: About 10,000,000 gallons; head 12 feet
(average),

-Description of dmtrnbutmg reservoir i About 05 foot alove tide-
water; eapacity, 15,000,000 gallons,

Sizes of distributing maing: 24, 20, 16, 12, 10, 6, 4, and 2
inches,

Available head: 60 feot (average); wator-supply defiolent.

Taotal length of distributing waine: 40 miles,

Nuamber of water-takers: 2,600,

Consumption of swater: 80 gallonsperliead per duy (estimated),

First cont of water-works: §250,000.

Average annual copt of maintenance and vopuirs:  §45,000,

Tiltering apparatus: In pumping basing 150 feet lang; 8 fect
wide; 8.feet deep; alternale layers of pravel, sand, and chur-
conl; eloaned once in two years,

Number of five-plngs: 200,

Design and dimensions of pumps and water-plungera:  Built by
Hewet A, Phillips and . B. Batbus, Nowarle, 1854, Bliznboth, |
1874; plain plungers, packed with leathior, 12, 14, and 20
inclies diamotor; 48 inches stroke ; two, 30 strokes per win-
ute, and one, 16 strokes per minute; pump-harrel, 12, 14, niud
20 inches dinmeter,

Time pumps aro run: 15 hours per day.

Time spent in repairg: 168 hours per year,

Deseription of foreo-mnins 24 inches dinmotor; 25 pounds prosg-
HULG 011 PNy,

Deseription of watber-valves: Cirenlar, 6 inches dintnetor;
square strips of rubber in one; rings of rubbor in one g con-
ical strips on one; about & ineh lift. .

Kind of power used; Steam and wator.

Description of water-wheel: Onetarbine, 54 inches dinwmotor;
12 feet hiead; 90 rovolutions per minubo; 17 gallons of water
required to lift 1 gallon to reservoir,

Description of boilers: Fonr, horizontal tnbular; 16 fech long;
4% feet dimmeter; ovaporation, 10 pounds of water to 1 pound
of conl; fuel, No. 2 chestnut conl. .

Dieseription of engines: Condensing; one, 18 inchos dinmetor;
4 feet svroke; one, 24 inches diamotor; 4 feet stroke; 30
strokes per minute; D-valve, with eut-off at § inch stroko;
air-pumps, single-acting, induction butterfly; cduction in
the piston; jet-condenser.

Cost of engines and pumps:  $10,000,

NEW YORIK.
Borrano:

Population: 155,134 inhabitants.

Namo of corporation: Baffalo Watec-Works (muunicipal).

Water obtained from: Niagars river,

‘Water fivst introdneed: In 1851,

Deseription of distributing reservoir: Bmboankment of earth,
606 hy.300 feet; 21 feek deep; slopos, inner, 1 to l—outer, 14
tol; widthattep, 13 feet; puddle-faced to depth of 12 inches;
ripraped with uick,

Sives of distributing mains: 106, 12, 10, 8, ¢, and 4 inches,

Total longth of distribnting mains: 103 miles.

Available head: IHolly system, 40 pounda pressure; head from
reservoir, 90 fect (average).

Number of ‘wator-takers: 9,000, ‘

Cousumption of water: 18,000,000 gallons per duy,

First cost of water-works: §705,000,

Average annual cost of maintenance and ropairs:  §h8,265.

Number of fire-plugs: 1,118,

=
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Burraro—Continued,

Design and dimensions of pumps and water-plungers: Two
sets built by Holly Manufacturing Company, Lockport, New
York, in 1868 an? 1877; plain piston-pInngors, half of them
14 inches diameter, 24 inches stroko—the rest, 15f inches
dameter, 333 inches stroko; 36 to 40 strokes por minute,
Two Worthington, New York, 1874-'77; plain plungers; 4

. feet strokey 40 strokes per minute, One huilt by Sheppard,
Buoifalo, New York, in 1867 ; plain piston-plunger; 323 inches
diameter; 10 feet stroke; 16 strokes per minute,

Time pumps are run: Ho]]y ‘constantly ; Worthington, ’hoih
sets, total, 418 days; Sheppard, seldom.

Time spond in repairs:  Variable, .

Description of force-main: 3,000 feet long; 30 and 36 inches
diameter; 42 pounds pressure on Ifolly pumps, 30 pounds
pressure on others.

Kind of power used: Steam.

Description of Dbeilers: 3 Worbliiugtnn multitubular, 18 feot
long, 5 fect diameter, 58 4-inch tubes, 35 pounds pressure.
Four marine, 16 feet long, 8 feet diameter, 120 4-inch tnbes;
one 14 fect long, 9 feet diameter, 130 3-inch tubes, Fwuel,
anthracito conl. )

Descriplion of engines: Sheppard’s—condenging eylinder, 65
inches diamoter; 10 feet stroke ; 16strokesperminnto; double-
beat valves by cams and plug-rods; air-pump, 32§ inches by
4 fect; jet-condenser, 4 by 4 feet.  Holly—non-condensing or
componnd cylinders, 14 and 154 inches dinmeter; 24 and 323
inches strokes; 36 to 40 strokes per minute ; condenser, 5 by
181inches; air-pumps, 20 by 18 inches stroke.  Worthington—
componnil; 40 atrokes per minute; jet-condenser, 3 by 6 feot;

air-pumps, 24 by 24 inches and 18 by 24 inches.

Costof ungines and pnmps.  Sheppard, $28,000; Holly, $46,500;
Worthington, $91,000,

Duty of engines: Sheppard, 45,000,000 foot-pounds, daily;
Holly, 85,000,000 foot-pounds, daily ; Worthington, 45,000,000
foot-pou nd #, (lu dy.

lemarks: Pamping used beenuse no site sufficiontly elevated
for reservoir iy nvailable,

Roay:

Population: 12,184 inhabitants,

Nawme >f corporation: Rome Water Company (mnuieipal).

Water obtained from: Mohawk river,

Capacity of reservoir: 10,000,000 gallons,

Cost of dam:  §20,000.

"Water fivat introduced: In 1872,

Sizes of distributing mains: 16, 12, 14, §,

Available hoead: 25 pounds (averagoe),

Total length of distributing mains: 16 miles.

Number of water-takers: GO0,

Consnmption of watoer: 000,000 gallons per day (estimated),

Pirsh cost of wator-works:  $160,000,

Average annnal cost of maintenance and repairs: ‘ﬁsu,aOO

Numbor of five-plngs: 125,

Design and dimeunsions of pump and water-plungers: Built
by Watertown Steam-Eungine Company, Walertown, New
York; plain plungers, 12 l)y 24 mches 1 foot dmmeter ;24
gtrokes per minute,

Time pump isran: 14 Lours per day.

Description of force-main r Head, 6\) feot ; 20 pounds pressure
on pump.

Description of water-valves: Double-seated brass; size, 12
inches; 14 inch lift.

Kind of power used : Water.

Description of water-wheels: Two turbines, 6 feet diameter;
made by Helmer & Harris, Rome, New York; 8 feet head;
16 rovolutions per minnte,

and 4 inches,

PENNSYLVANXA.

BEITILEHEM :

Population : 5,193 inhabitants.
Nameo of corporation: Bethlehem Borough Water-Warks {mu-
-nicipal). .
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BrraLeaen—~—Continued.

Water obtained from:

Cost of dam: $20,300,

Deseription of main condnit:
inches diameter; iron.

Discharging capacity: 777,700 gallons per day,

Deseription of distributing reservoir: Capacity of tanlk, 167,000
gallons; filled from mains.

Sizes of distributing mains: 8,6, 4, and 3 inches,

Available head: 140 feet (avorage); water-supply deficient.

Total length of distributing maing: 16,000 feet.

Consumption of water: 167,000 gallons per day (estimated).

Tirgt cost of water-works: $20,300.

Average annual cost of maintenance and ropairs: §1,600,

Design and dimensions of pumps and water-plungers: Cam-
oron patent, New York, 1874; plain plungers; one steam, 12
inches diameter, 36 inches stroke, 15 strokes per minute; one
water, 48 inches stroke, 5i-inch plunger, 10 strokes por
minnte ; pump-barrel, 12 inches diameter.

Time pumps are run: Water, constantly ; steam, 6 hours per
day. e

Kind of power nsed: Steam and water,

Description of water-wheel: One undershot ; 8 foet diamoter;
20 fest long; 22 inches head; 10 rovolutions per minute.

Description of boilers: 35 feet long; 3 feet diameter; 40
pounds pressure; fuel, coal sereenings, '

Description of engine: Non-condensing;
dinmeter; 36 inches stroke; 12
valves self-opernted.

Cost of engine and pumps:  #6,000.

Romarks: Water is fresh from the spring i pressure is good,

Spring.

16,000 feet long; 8, 6,4,and 3

eylinder, 24 inches
strokus per minute; slide-

BLOOMSDBURG :

Popunlation: 3,702 inhabitants,
Namo of corporation: The Bloomshurg Water Company (pri-
vate).

Water obiained from : Tishing ereck.

Cost of rescrvoir: §6,000,

Water first introduced: In September, 1880,

Deseription of distributing reservoir: Bails by excavation and
crbankment ; lined with clay and paved with brick; 82 fust
G inches square at bottom; 127 feet 6 inches square at top;
capacity, 1,000,000 gallons,

Sizes of distributing maing: 10, 8, 6, and 4 inches.

Available head:  Alout 150.feet (average).

Total length of distributing mains: 4} miles,

Numbor of water-takers: 04,

Consumption of water: 200 gallons (estimated),

First cost of water-works: $36,000.

Number of five-plugs: 40,

Degign and dimensions of punps and water-plungers: ~ Berlen-
Dine pumps ; built by Camden Iron Works; plain plunger;
one for each; Gf inches diameter ; 20 inches stroke; 50 to 60
sbrokes per minute; pump-barrel, 63 to 20 inches.

Timo pumps are run: 2 hours per day.

Deseription of force-main: 1,050 feet long ; 8inehes diamoter;
80 pounds pressure on pumps,

Description of water-valves: DBerkenbine, double-beat, water-
cushioned ; 4 inch lift.

Kind of power used: Steam.

Deseription of boilers: Two upright tubular; 6 feet long; 5
feet diameter; fire-box, 4 feet high; 157 2-inch flues.

Descxiption of eugine: High-pressure; cylinder, 12 inches
diaweter; 20 inches stroke; 50 fo G0 strokes per minate;
slide-valves by roek-shaft,

Cont of engine and pumps:  §2,300.

Remarks: Tho advantage aid disadvantage of direet prump-
ing are that as a fire protection i6 is a g,ront. suceess, hut is
not so for ordinary consnmers.

CHAMBERSBURG :

Population: 6,877 inhabitants,
Name of corporation: City Water-Works (municipal).
Water obtained from: Mowntain stream,
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CuAMBERSBURG—Continued.

Capacily of reservoir: 110,000 gallons,

Cost of dam: 85,000,

Water first introduced: July,1876.

Description of distributing reservoir: Built on licavy slate,
clay puddled, and lined with brick laid in sand; 100 feet
above center of town.

Sizes of distributing mains: 10,8, 0, and 4 inches.

Available head: 100 feet or 40 pounds (average).

Total length of distributing maing: 7 miles,

Number of water-takers: 450,

Consumption of water: 6 gallons por head per day (estimated),

First cost of water-works: $55,000,

Averagoe annual cost of maintonanee and repairs:  $140.

Number of fire-plugs: 60,

Design and dimensions of pump and water-plungera: ¥, M,
Borkenbine pump, Lebanen, Pennsylvania; built by Mount
Wisner Manufacturing Company; ono plain plunger, 14 inclies
diameter ; 36 inches siroke ; 35 strokes per minute; pump-bar-
rol, 14 by 36 inches,

Deseription of {force-main: 2,000 fect long ; 48 pounds pressuro
on pump. '

Deseription of water-valves: Castirvon; size, 12 inches; 2inches
1ifk,

Kind of power used: Steam,

Description of hoilexs: Ylue; 14 feet long; G0 inches dinmeier;
60 pounds pressure; fuel, bitmmninous conl,

Doseription of engine: Simplo; eylinder, 16 inches diameter;
30 inches stroke; 35 strokes per minuto; plain slide~valves,
link motionj air-chamber, 18 by 48 inches,

Remarks: The advantage of diveet pumping is manifest in
caso of fire, as thers are no engines in town.—Water good,
except after heavy rains,

Mebra:

Population: 1,919 inkabitanis.

Style of corporation  Municipal.

Water obtoined from: Ridley creek,

Total aron of water-shed available: About 3 square miles,

Capacity of reservoir: 1,300,000 gallons, ‘

Character and dimonsions of dam:  Built of stone, filled in baol
with gravoel ; 6 feet higl; 120 feet long,

Cost of dam: $14,000,

Water first introdueed :  In Octobor, 1872,

Deseription of main conduit: £00 feet Jong; 12 inches Uiam-
oter; cast iron.

Deseription of distributing reservoir: 16 foet doeop; 130 feob
7% inehes square on top, 87 foob squave on bottom ; a dividing
embankment across the middle, with 12-inch inlets,

Sizes of distributing maing: 8, 6, 4, and 2 inches.

Availablo Lead: 50 to 75 foot.

Total length of dlstributing mains: 24,000 feot.

Number of wator-takers: 261,

Consumption of water: 40 gallonsperhead per day (estimated),

Trirst cost of water-works: $80,000,

Average annual-cost of maintenance and vopairs: $300,

Number of fire-plugs: 10, ‘

Design and dimensions of pump and woater-plungers: Builf
by L 8. Cassin, Philadelphia, Pennsylvania 3 plain plangoers ;
7 inches diameter; 48 inches stroke; 12 strokes por nuuuto
(avorage) ; pamp- 1)‘1.1101&, 7 inches dlmnetel.

Description of force-main: 4,800 feot long, 8 inches diameter ;
2,450 foet long, 6 inehes dinmoter; difference of lovel is 248,8
foot.

Deseription of water-valves: Diass,

Kind of power used: Steam and water,

Deseription of water-wheel: Leffol turbine; 85 inches diame
oter; 10% feet head; 124 rovolutions per minuie; about 350
gallons required to hft; 1 gallon to reservoir,

Deseription of boller: Upright tubular; 20 horse-power.

Remarks: The disadvantage of pumping divech to mains iy
that the water iy nmmddy after rains,

VoL 17—49

POTTSTOWN

Population: 5,305 inhabitants.

Name of covporation: Pottstown Gas and Water Company
(privato).

Water obtained from: Schuylkill rivor.

Total area of water-shed available: 2,000 square miles.

Water fizst introduced: In 1870,

Deseription of main conduit: 5,000 {feet long; 10 inches diam-
etor; head, 140 feet. ,

Deacription of distributing reservoir: Duiltin two scctions,
nearly square, on a hilly partly excavatoed snd partly em-
bankment; puddled with elay ; lined with briek laid in ec-
mont and cemented over; capacity, 1,600,000 gallons; water
ot filtered, but run through o sereen.

Bizes of disiributing mains: 8, G, and 4 inches,

Available head: 90 to 120 feet,

Total lenglh of distributing maing: 7 miles,

Number of water-takers: 400.

Tivat cost of water-works: About §85,000.

Averago anuual cost of maintenance and repairs:  About
$3,000. :

Number of fire-plugs: 46,

Design and dimensions of pump and water-plungers: Ilen-
dorson pumy, built by Philadelphia ITydraulic Works; two
plain plungers, 8 inelios diamoter ; 24 inclies strolko § 25 strokes
perninute pump-barrel, 8 inches dinmetor,

Time pump is run: 4 hours per weel.

Doseription of force-main: . About 65 pounds pressure on
pump,

Doscription ol wator-valves: DBrass,

Kind of powor used: Steam,

Description of boilers: Tubnlar, :

Deseription of ungine: Condensing ; eylinder, 10 inelies diam.
otor; 24 inches stroke; 25 strokes per minale,

Cosb of engino and pumpy:  $11,000,

Remarks: Tho advantage of pumping dircet to maing i re-
duction of oxpense for pipes; tho disadvantage consists
mainly in this that comsumers are supplied with muddy
wator from river,

TENNESSEX.

MeMmris;

Topulation: 83,602 inhabitants,

Namo of corporntion: Memphis Water Compony (private),

Water obtained from: Wolf river,

Water first introduced: In 1873.

Deseription of distributing reservoir: Xarthen embankment,
with puddle face and bLrick riprap; 16 feot deep; slopes, 1%
to 1; capaelty, 3,500,000 gallons. ]

Sizes of distributing mains: 20, 18, 16, 14, 12, 10, 8, 6, 4, and
3inchos,

Total length of distributing maina: 28 miles,

Number of watoer-tokers: 2,750,

Consumption of wator: 4,500,000 gallons per day,

Tirst cost of waber-works: $450,000;

Averngo annual cost of mainienanco and repairs: - §$20,000,

Number of fire-plngs: 184,

Degign and dimensions of pumps and water-plungers:  Iolly,
in 1873; gang of 8 operated by 2-cylinder engino; 8 plain
singlo-neting lift-plungers; 20 inchos dimmoeter; 24 inches
slroke; 15 strokes per minute; pump-barvel, 20 hy 46
inches,

Time pumps are run:  Constantly,

Deseription of force-main: 2 miles long ; 20 inches dametor;
east iron.

Deseription of water-valves: Rabber disle ; 16 inches; 8 inches
lift,

Kind of power used: Steam.

Treseription of hoilers: Three multitubulery 16 fect long; 70
inches diameter; 120 3-ineh tubes in epch; 60 to 70 pounds
pressure; fuel, hest soft coal,
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Menmrais—Continued.

Deseription of engine: Non-condensing; 2 eylinders; 20inches
diameter; 33 inches stroke; 37% strokes per minute; slide-
valves.

Duty of engine: 32,000,000 foot-pounds, daily.

Remarks: New ongines are boing buils,

TEXAS.

SAN ANTONIO!®

Population: 20,550,

Name of corporation: San Antonioc Water-Works Company
(private). ‘

Water obtained from: San Antonio river.

Capacity of reserveir: 5,000,000 gallons,

Cost of dam: $150,000,

Water first introduced: In July, 1878

Description of main condunit: 2 miles and 4,100 feot long; 12
inches diameter; cast iron; head, 154 feet (average).

Deseription of distributing reservoir: 200 fect square ; 20 feot
deep. .

Sizes of distributing mains: 10, 8, and 6 inches,

Available head: 60 pounds (average).

Total length of dlstributing mains: About 12 miles.

Number of water-takers: 565, :

Consumption of water: 800,000 gallons per day (estimated),

Tivsh cost of water-works: $125,000, '

Avernge annnal cost of maintenance and vepairs: About
$10,000,

Number of fire-plugs: 100.

Design and dimension of pump and water-plungers: DBuilt by
Worthington, New York; two pair plungers; 14 inches di-
ameter; 104 inches stroko; 40 strokes per minate; pump-
Darrels, 14 by 104 inches.

Time pump is run: About 14 hours per day.

Description of water-valves: Rubber; 5 inches diameter,

Kind of power used: Water.

Description of water-wheols: Two, 72inches diametor; Eclipse
double furbines; built by Stillwell & Beiree, Daylon, Ohio;
8 feet head ; 30 revolutions per minute,
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WISCONSIN.

MENOMONEE

Population: 4,177 inhabitants.

Name of corporation: The Knapp, Stout & Co. Company
(private).

‘Water obtained from: Red Cedar river.

Total area of water-shed available: 1,620 square miles,

Capacity of reservoir: 152,000 gallons,

Cliaracter and dimensions of dam: 400 feet long; 11 feet head;
across Red Cedar river.

Cost of dam;  $10,000.

Water first introduced: In 1876.

Description of main conduit: Ayerault wooden pipe; 400 feef,
2,500 feet, and 600 feet long ; 8, 4, and 6 inches diameter, ve-
spectively.

Discharging capacity: 750 gallons per minute; head, 100 fee$
and 150 feeb.

Description of distributing reservoir: Brick and stone; set
on a hill 185 feet high; 24 by 60 feet and 14 feet deep;
covered,

Sizes of distributing mains: 8, G, and 4 inches.

Available head: 100 feet (average).

Total length of distribunting mains: 3,900 foet,

First cost of water-works: $10,000.

Averago annual cost of maintenance and repaivs:  $150,

Number of fire-plugs: 14,

Design and dimensions of pamp and water-plungers: DBuilt
by Worthington, Pittsburgh, Pennsylvania, 1876; duplex;
two plain plungers; 10 Ly 7 inches; 80 strokes per minute;
pump-barrel, 20 by 20 inches and 16 inches.

Time pump is run: Six hours per day.

Time spent in repairs: 48 hours per year,

Deseription of force-main: 1,400 feet long; 80 pounds pressure
on pump,

Description of water-valves: Rubbér; 4 inches diameter. - One
Eclipse, 72 inches dinmeter; built by Stillwell & Beirce;
vents 303 square inches water; 12 feet hoad; 20 revolutions
per minute, \

Kind of power used; Water,

s
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. ELLINOES.
WINMINGTON

TPopulation: 1,872 inhabitants,

Style of corporation: Munieipal.

Water obtained from: Branch of Kankakeo river,

Charaeter and dimensions of dams: Across river, 1,006 feot
long, 16 feot high; ncross branch, 700 feet long, 5 feot high,

Cost of dams:  §400,000.

Watber {irst introduesd s In 1877,

Dwseription of main conduit: 6 inchoes diamotor; east fron,

Bizos of distributing maing: 6 and 4 inches,

Total length of distributing maing:  About §,000 fect.

Trirat cost of wator-works: §5,000.

Number of five-plugs: 3.

Design and dimensions of pumps and water-plungers: IHolly,
Na, 75 Lwo rotary pumps, Nos, 4 and 7,

Iind of powor used: Water,

Deseription of wator-wheol: Leftel turbine; 54 inches diam-
etor; 8 foot head; 75 revolutions per minute.

Roemarks: Water only nsed for fire purposes.

IOWA.
CLINTON |

Population: 9,052 inhwabitants,

Name of corporation: Clinton Water-Works Company (pri-
vato).

Water obtained {from ¢ Mississlppi viver.

Wadter firat introduced ¢ In 1874,

Deseription of stand-pipe: 100 feet high; contains 13,500
pallons,

Sizes of distributing mains : 16 to 4 inchos,

Available head: 100 feob (wveragoe),

Total length of distributing mains: 8 miles,

Number of water-taleras 352, ,

Conswumption of water: 650,000 gallons por day (estimated).

Trirst cost of water-works:  $120,000,

Average annual cost of maintenanco and repaivs:  §4,500,

Filtering apparatus: Use boxes (lled with sand and gravel;
cleaned twice a year.

CrinroN—Continned.

Number of fire-plugs: &3,

Design and dimensions of pumps and water-plungers: Built
by Copo & Maxwell, Ohio, in 1874; 3 plain plungers, 10
inches diameter; 28 inches stroke; 33 strokes per minute;
pump-barrel, 10 by 28 inches. Pressure on pumps—domestic
use, 50 pounds; for fire, 100 pounds. k

Time pumps aro run: One constantly.

Description of water-valves: Rubber; 8 inches diameter; 2
inchos lift.

Kind of power used : - Steam,

Deseription of boilers: Two; 16 feeb long; b feet diameter; 13
6-inch flues. :

Description of ongine: Non-condensing; cylinder, 10 inches
diametor ; 28 inches stroke,

Cost of engine and pumps: $13,500.

TEXAS.
HoUSTON :

Population: 16,513 inhabitants,

Name .of corporation: Houston Water-Works Company (pri-
vate). '

Whater obtained from: Buffalo bayou,

Character and dimensions of dam: Small one below works to,
keep out tide-water from bay.

Water first introduced: April, 1879,

Description of stand-pipe: 86 feet high ; 20 feet diameter.

Sizes of distributing mains: 12,10,8,6, and 4 inches.

Available head: 30 pounds (average); water-supply deficient:
when it is low in stand-pipe. o

Total length of distributing maing: 13 miles.

Number of water-takers: 350

Consumption of water: 230,000 gallons per day (estimated).

First cost of water-works: §75,000.

Average annual cost of maintenance and repairs: From $5,000
to $10,000, including extensions.

Number of fire-plugs: 91,

Design and dimensions of pump and water-plungers: Buily
by H. R. Worthington, New York.
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WATER-WORKS EMPLOYING THE GRAVITY SYSTEM AND PUMPING T0 DISTRIBUTING RLSLRVOIR
~AND STAND-PIPE,

DISTRICK OF COLUNBIA.

WASHINGTON :

Population: 147,203 inhabitants.

8tyle of corporation: Owned by United States and District of
Columbia.

Water obtained from: Pobtomae xiver.

Character and dimensions of dem: ' Ono at Great Falls; built
of rubble and solid masonry.

Cost of dam: $3,784,646.72 expended by the United States;

$1,313,315,17 expended by Washington ; $40,000 expended by
Georgetown,

Water first introduced: In 1838.

Deseription of main condunit: 9 miles lon
brick.

Discharging capacity: 30,000,000 per 24 hours; head, 145 feet
(averago).

Description of stand-pipe: 52 feat hlg‘h, 32 feet diameter.

Sizes of distributing mains: 36, 30, and 12 inches.

‘Water-supply: Deficiont,

Total length of distributing mains: 175 miles and 83,7774 foet,

77256 :

g3 9 feet diameter;

’

WasmraroN—Continued,

Consumption of water: 26,000,000 gallons per day, or 176 gol-
lons per head per day (estimated).

Average annual cost of maintenance and repairs: §70,000,

Number of fire-plugs: 825,

Design and dimensions of pumps and water-plungers: One
Knowles ; one Blake, built in New York ; 3 plain plungoers; 15
inches diameter ; 24 inches stroke ; 36 strolkes per minute.

Time pumps are run: Constantly.

Time spent in repairs: About 180 hours per year.

Description of force-main: 3,000 fect long.

Description of water-valves: Rubber; 4 inchessizo; 2} inches
1ift.

Kind of power used: Steam.

Description of boilers: 25 pounds pressure; fuol, Cumberland
coal,

Description of engines: Condensing compound; 36 strokes
per minute; slide and oval valves operated by steam; con-
denser, 6 by 12,

Cost of engines and pnmps:  $12,000,
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WATER-WORKS EMPLOYING THE GRAVITY SYSTEM AND PUMPING 1 DISTRIBUTING RESERVOIR.
AND MAINS.

MISSOURK.

Kaxgas Crey:

Population: 55,785 inhabitants,

Name of corporation: National Water-Works Company of
New York (private).

Water obtained from ¢ Kansas river.

Water first introdueed; In 1874,

Degeription of main conduit: 1,350 foot long ; 24 inches diam-
eler ; siphon-pipoe.

Discharging eapacity: About 8,000,000 gallons por day.

Deseription of distributing reservoir: Clay ombankment laid
in 1-foot depths and xolled ; bottom, eoncreto, O inches thivlk
gliles paved with limestone 12 to 18 inchos thick; dimoensions,
300 Ly 830 feot; water, 21 foet deep ; clevation flow-line, 236
fuot 3 eapacity, 10,000,000 gallons,

Sizos of distributing maing: 15,12, 10, 8, 6, and 4 inches,

Availablo head: G0 to 250 foot,

Total longth of distributing maing: About 25 miles,

Number of water-takers: About 1,700,

Consumption of water: 2,070,000 gallons por day (uxnet).

Averngo annual cost of maintenance and repairs:  §23,000,

Tiltering apparatus :  Wabor stonds two ox three doys in subsid-
ing reservoir to allow sediment to settle, then passes through
wall of finaly hroken stone; elennsed twice n yoar ; eapacity,
10,000,000 gallons,

Number of fire-plugs: 2065

Design and dimensions of pumps and water-plungers:  Builb
by the Holly Manufagturing Cempany, Lockport, Now Yol
part piston and part plungers; two ,153 inchos dinmeter, 0
inches atrolkes four, 10 inches dinmoter, 30 inches stroko;
four, 74 inehes dinmetor, 22 inchos stroke; fowr, 104 inehos
dinmoter, 83 inches strokej two, 21 inches diameter, 34
inehes strokes; 20 to 40 strokes per minute,

Time pumps aro ran:  Constantly.

Deseription of forco-mains; One, 2,300 foot, 20 inches diam-
otor, 90 pounds pressure on pumps; the other, 4,567 feet long,
20 inches diametor, 135 pounds pressure on pumps,

Deseription of water-valves: TLow-service, »ubber disks, H}
inchies Qinmeter, § ineh Jift 3 high-servieo, brass Drenst, 8 by
10 inches, & inch 1ifk; brass puppet, vabber soats, 13 inch dipm-
eter, 13 fneh 1ift,

Kind of powerused: Stoam,

Description of boilers: Return tubular; 16 feob long; B3 fuot
diametor ; 52 8} inch {lnes; grate anrface, 22 fect oach; 100
gquare feet conl surface.

Doseription of engines: One seb compound condensing, 21 by 30
inches each; onesingle condensing, 16 by 27 inches; onesetof
4 compound condensing, 27 by 33 inchoes each ; 20 to 40 strolkos

. per minute; slide puppot-valves; cut-off variable, on top of
steam-chest; two single-acting air-pumps to each set; jot-
condenser, :

Kansas Crry—Continued,
Duby of engines: Old, 10,000,000 foot-pounds guaranteed;
uew, 8,000,000 Toot-pounds guaranteed. :
Remarks: Tho advantage of pumping to mains consists in the
sapplying of heights not covered by reservoir; the disad-
vantago is that constant action is required,

\

NEW JERSEY.
TAMBERTVILLI ¢ .

Population: 4,183 inhabitants,

Numo of corporation: Lamberbville Water Company (pri-
vato).

Water obtained from: Trop-dike (Goat hill) and Delaware
rivor,

Total aron of wator-shed available: 1,000 acres,

Capaeity of roservoir: 0,007,677 gnllons,

Choractor and dimensions of damm: 200 feeb long; O feel
high. "

Josb of dam 02,471 55,

Watber fizst introduced: November, 1878,

Available hend s 164 foet (nvoerago),

Number of wator-takers: 111,

Tiegeription of wator-valves: Rubber. -

Kind of power used:  Steam,

Deseviption of Doilers: Tubular; fuel, anthracite, Jeddo
mines, Lohigh,

Cost of engine and pump:  $1,6006 25,

Remurks: The advantage of pumping to mains is that when
woter ig roquired for five or for houso use it is received -
quiclkly.—Vegetahlo matter is troublesome in reservoir; wa-
ter otherwise good.

NEW YORK.
SYRAGUSIE ‘
Topulation: 51,702 inhabitants.
Name of corporation:  Syracuse Water-Works (private).
" Water obtained from: Brooks, springs, and creels.

Charaeter and dimensions of dam: Farth; baek slope, 24 to
11 front slope, 2to 15 width on top, 16 feet; front; slopo faced
16 inches dry wall, backed with 9-inch lining ; \p\}ddlowull
in conter, 6 fuet wide on top, inercasing 11 inclies, 6 feob
vortical doptl, ' .

Water fivst inteoduced: In 1840,

Sizes of dlstributing mains: 30, 24, 12, 10, 8, 6, and 4
inclies.

Available head: 122 to 165 fech. )

Total Tength of distributing mains: 40 miles.

Number of water-takers: 1,126

Honguraplion of water: 4,000,000 gallons per day (avorage).

Tirst cost of water-works: $0605,000. -

773857
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Synracuse—Continued.

Average annual cost of maintenance and repaira: $13,000.

Number of fire-plugs: 270. ‘

Design and dimensions of pump and water-plungers: Two
plain, hollow, air-tight plungers; 30 inches diameter; 50

inches stroke; 25 strokes por minute; pump-barrel, 36 inches
diameter,

Time pump is run: 8 hours per day.
Description of water-valves: Rubber; 10 inches diameter; 1}

inch 1iff; in chambers above and bolow plungers,
Kind of power used: Steam,

T4

WATER-SUPPLY OF CITIES.

Syracvse—Continued.

Description of Doilers: Horizontal tubnlar; 16 feet long; 5
feot diameter; 60 4-inch tubes; 50 pounds pressure; evapora-
tion, 7 pounds of water to 1 pound of coal.

Degeription of engines: Duplex compound condensing; 2
high-pressure eylinders, 29 inches diameter; 2 low-pressure
cylinders, 50} inches diameter; 50 inches stroke; 25 strokes
per nxinute; balance D-valve, operated by opposite engine ;
jot-condenser; ‘4 air-pumps, 23 inches diametor, 24 inches
stroke, bucket type,

Duty of engines: 52,000,000 foot-pounds, daily.

e ¥ g R



WATER-WORKS EMPLOYING 0]

o

GRAVITY SYSTEM: AND PUMPING 70 STAND-PIPE AND DIRECT
INTO- DISTRIBUTING MAINS. | '

PONNSYLVARNIA. . Troca—Continned.

Description of distributing reservoir: Lxcavated; size, 80 by
90 fect at water-line; lined with masonry wall faced with
brick; slopes, 1 to 4 and 1 to 2%; depth of water over dis-
charge-pipe, 16 feet ; capacity, 760,000 gallons.

Sizes of distributing mains: 6, 4, and 3 inches.

Available head: 210 feet (averaga).

TEOGA L
Papulation: 50 inhubitants,
Name of corporation: A, & G 11 Wiekham (private).
Water obtained from: Bontly ereek,
Paofnl wren of water-shed availablo:  About 1 square mile,
Capaelty of reservoiv: 12,000,000 gallons,

Chinrneter gmd dimensions of dasm: On ereek; 270 foot long Total length of distributing mains: 18,500 feet.
oy tup g 0 feel Bighy groatest depth, 25 foot ; mado of enrth, Number of water-takers: 63,
awith eley puddling starting {rom sheet-piling of founda- Consumption of water: 250,000 gallons per day (estimated).
fion, Tirst cost of water-works §20,000.
<Ctost of dam and reserveivs Dam, §2,1005 yesorvoir, $3,600. Averago annnal cost of maintenance and repairs: 420,
Woater Hist infrodueed ¢ Desember, 1874, _ TPiltering apparatus: One seb galleries at reservoir; sand and
Proseription of main eonduit: G, 4, and 3 inches diameter; || gravel ; cleaning depends on storms.
WWyekofl's padent wooden pipe Number of fire-plugs: 14.
Diseharging eapueltys 500 galluns por winute; head, 1137 Design and dimensions of pumps and water-plungers: One La
Lot (averngoe). France, Blmira, New York; pumping done oufside.
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NEW BEDFORD:

WATER-WORKS EMPLOYING SYSTEM OF PUMPING T0 DISTRIBUTING RESERVOLR, STAND-PIPE,
AND MAINS.

MASSACHIUSETTS.

Population: 26,845 inhabitdnts.

Name of corporation : New Bedford Wator-Worles (mnnmlp(ﬂ)

‘Water obtained from: Acushneot river.

Total aren of water-shied available : - About 3,300 acres.

Capacity of reservoir: About 300,000,000 gallons.

Charncter and dimenaions of dam: (00 feet long; 20 feet wide;
slopes, 2 to 1; top, 4 foet above high-water; 15 feet deep;
gravel puddle-wall, and Joam cub and cress-cut with spade,

Cost of dam: §18,845 243 improvements, §45,556 72.

Water first introduced: January, 1870.

Deseription of main eondult: 56f mileslong; egg shape ; 3 feeb
by 4 feeb ; brick,

: Dmclmrgmg capacity: 11,664,000 gullons; hezul 8 foot 8 inches

(average),

Desceription of dlsi,rlbuting reservoir: Reotangular earth em-
bankment ; 15 feet wide on fop ; slopes, 2 to 13 17 feet deep;
wuter-surfaca,% acres; capaciby, 14,000,000 gallons.

Sizes of distributing mains: 24 to 4 inches.

Availablehead : 90 foot, or 62 pounds (averago) ;
deficient,

Total length of distributing maines :

Number of water-takers: 3,708

TFirst cost of water-works :  $526,000.

Average annual cost of maintenace and repairg:

Number of fire-plugs: 995,

Design and dimensions of pumps and water-plungers: Two,
No.1, MeAlpine; Morgan Iron Works, New York, in 1868-760 ;
single-acting ; 2 pistons ; 28 inches dinmeter; 4 foot 8 inches
stroke; 28 strokes per minute ; pump-barrel, 28 inches dinm-
cter, No., 2, Worthington, New York, 1873-74; 2 plain
pluugers, 174 inches diamoter; 36 inches stroke; 30 strokes
por minute ; pump-barrel, 174 inches diameter.

Time pumps are run: No. 1, 3,060 hours; No.2, 281 hours in
1880, :

Time spent in repairs:. About 200 hours per year.

Description of foree-main: 2,200 feet long; 16inches di‘mmter H
liead, 122 feot on pumps. ‘

Description of water-valves: No, 1, butterfly, 12 by 27 inches;
No, &, rubber disk, 7 inches diameter.

Kind of power usod : Steam,

Description of boilers. Horizontal return tubunlar; 18 feetlong,

. 6 foot dinmeter ; 90 33-ineh tubes in each; 30 pounds press-
ure ; fuel, Wilkesbarre hrokon coal. '

Description of engines: No. 1, condensing, simple; cylinder,
36 inches diameter; 8 feet stroko; 27 atrokes per Ininute;
puppet-valve, Sickles cut-off ; air-punmp, 27 by 34 inches; jet
condenser, 5 by 4 feet, No, 2, condensing compound ; high-
pressure cylinder, 214 inches diameter ; low-pressure cylinder,
36 inehes diameter; 30 inches stroke; 60 strolkes per minute,
Worthington valves and jot-condenser.

Cost of engmes and pumps: No. 1, $37,457 33; No. 2, $17,000.
776—2060 :

water-supply

42.27 miles,

About $14,000,

- Cost of dams:

New Beproko-—Continued.

Duty of engines: No. 1, 45,150,704 fuot pouude, daily
60,000,000 foot-pounds gnaranteed. No. 34,060,875 foot-
pounds, daily.

Romarks: A bedof peatunderreservoirdiscolors waterslightly,

PENNSYILVANIKA.

CATASAUQUA:

Population: 3,065 inhabitants,

Numeo of corporation; Crane Iron Company (private).

Water obtained from: Lehigh river.

Watber fivsb introduced: In 1843, .

Deseription of main conduit: Open feeder, 1,200 feet long; 25
feet wide; 7 foet deep.

Deseription of distributing reservoir and stand-pipe: 60 fech
square; 12 feet deep; earthen banks; brick, laid in coment;
stand-pipe, 120 feot high, 48 inches diameter at bottom, 36
inches diameter at top. )

Sizes of distributing maing: 12, 10, 8 inches,

Available head: 15 to 40 pounds,

Total length of distributing mains:

Number of water-takers: 248,

Trirst cost of water-works:  $6,300.

Average annual cost of maintenance and repairs:

Number of fire-plugs: 3.

Design and dimensions of pump.and water-plungers: Ilomo

- made; two plain double-ncting pistons; 8 inches diameter;
36 inches stroke ; 8strokes por minute; pump-barrel, 8inches
diameter,

Time pump is run: Constantly.

Deseription of force-main: 100 feot long; 63 pounds pressure
On pumps. '

Description of water-valves:
1 ineh,

Kind of power used: Water.

Description of water-wheol:
rovolutions per minute,

2 miles,

$100.

Gum disk; sizo, 114 inches; 1ift,

12 foot diameter; 3 feot head; 24

ERip:

Population: 27,737 inhabitants,

Name of corporation: City Water-Works (munieipal),

Water obtained from: Lake Erio,

$702,591 B8,

Water first introduced: In 1868.

Description of main conduit: 1,400 feet long.

Description of distributing reservoir and stand-pipe: 28 feob
deep ; capacity, 33,000,000 gallons; stand-pipo, 250 feot bigh;
made of iron, surrounded by a brick tower,

Sizes of distributing maing: 20,12, 6, and 4 inches, .

Available head: 100 to 200 feet.

Total length of distributing mains:

Number of water-takers: About 3,500,

Consumption of water: 77 gallons per head.

First cost of water-works: §675,000,

35 miles.




PUMPING TO DISTRIBUTING RESERVOIR, STAND~PIPE, AND MAINS. 26}

Erm—~Continued.
Average annunl cost of maintenance and repairs: §19,397 45,
Number of fire-plugs: 130,
Design and dimensions of pumps and water-plongers: Built
by West Engine Company, Norristown, Penusylvania; 10
strokes per minute ; pump-barrels, 10 feet by 21 inches.
Time pumps are run:  Constantly.
Description of force-main: £ miles long; 20 inches diametor,
‘ Deseription of water-valves: Crownj 87 inches diameter; re-
’ ceiving-lift, 2 inohes; delivery-lift, 1% inch,

Erig—Continued.

Kind of power used: Steam.

Deseription of boilers: Iorizontal tubular; 60 pounds pross-
nre; ovaporabion aboub 6 to 1; fuel, bituminous coal,

Description of engino: Condensing simple-acting; €0 inches.
diameter; 120 inches stralo; 10 stroles per minute; crown-
valves operatod by springs; aiv-pump single; jet-condenser;
volume of ajir-pumyp, 5.9 foet.

Cost of engines and pumps:  §55,000,

Duty of engina: 24,628,000 foot-pounds, daily.
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